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PREFACE. 
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It is hardly necessary, at the present time, to vindicate the right of Physical Geography to a prominent place 
among the studies pursued in our schools, academies, and higher institutions of learning; for our best educators now 
appreciate its importance, and regard it as a constituent part of the science of Geography. 

In the following work the writer haa endeavored to unfold concisely, yet in their corapleteoees, the principles and 
facts of Physical Geography, and has sought, by the mode of presenting them and by freshness of illustration, to 
uphold the intrinsic interest of this department of science. In respect to the arrangement of the several divisions 
of the subject, their natural and obvious order has been adopted. 

In the preparation of this treatise the standard works on Physical Geography have been consulted, — such as 
the splendid folio Atlas of Johnston, that of Petermann and Milner, and the treatises of Humboldt, Herschel, 
Somerville, Ansted, and others. Recourse has also been had to the United States Explorations and Surveys, 
Maury's Nautical Charts and Sailing Directions, various Encyclopaedias, numerous scientific works, and books of 
travels and researches. In fine, from all sources, both public and private, which have been accessible to the author, 
facts and illustrations have been drawn. 

The attention of the student is directed throughout the subject to the truth that the globe is not a mere collec- 
tion of matter existing under various forms, but an organized body, filled \^ith a wondrous mechanism, in which 
all the parts and systems are exquisitely adapted to each other; and that the physical phenomena of the world 
reveal in their harmonious action a unity of plan and purpose, and display in an infinite variety of ways the Power, 
Wisdom, and Goodness of the Almighty Designer. 

Trinity CkjLLBOE, December 2, 1867^ 
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PHYSICAL GEOGRAPHY. 



INTRODUCTION. 

1. Physical Geogeaphy is that science which treats of the surface and atmosphere of the Earth, with its various 
forme of life and the laws of their distribution. Its limits, however, are not rigorously defined, inasmuch as our 
knowledge of the existing condition of the globe must evidently be imperfect unless we are somewhat acquainted with 
its previous history, and are aware of the mighty convulsions through which it passed before it received its present 
organization and became fitted for the abode of man. 

2. Nor must the connection of the earth with the solar system be forgotten ; for the secret influences of the sun 
control its motions, quicken its countless germs of life, and fill it witli abundance and beauty. The department of 
ncience under consideration, therefore, extends, more or less, into the domains of Astronomy and Geology. 

3. Physical Geography is embraced under sis general divisions, to wit: — 

I. The Earth reoaeded as a Planet. 

n. The Structure and Foemation of the Eaeth. 
m. The Land. 
IV. The Water. 

V. The Atmosphere and its Phenomena; or, Meteorology. 
VI. The Life of the Globe, and its Distribution. 

1. Of what do«a Phjaical Geography treat ? Why are not itii limica rigorously deSneil? 2. What connection hsB the earth with the solar eyBtem? V»i« ^ 
wiaocea are conuecled with Physical Geognphy ? 3. Under what general divisions is Pbyucal Geography embraced ? ^ \ 
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PHYSICAL GEOGRAPHY. 



PART FIRST. 



THE EARTH REGARDED AS A PLANET. 



CHAPTER I. 

1. The Earth is one of the planets^ of the solar system, and 
the third, so &r as we know, in the order of distance from the sun. 

2. Form of the Earth* — The earth appears, at the first view, to 
be nothing more than a vast broken plain, swelling into mountains, 
sinking into valleys, and spreading out into lakes, seas, and oceans ; 
but careful researches have removed this erroneous impression, and 
proved, beyond a doubt, that it is nearly spherical in form. The 
proofs are as follows : — 

I. When a vessel sailing firom the shore speeds over the ocean, 
and gradually lessens in the distance, her hull first sinks below the 
horizon, the lower sails next disappear, and the last objects seen are 
the tops of the masts. 

II. Navigators have repeatedly sailed around the earth by con- 
stantly advancing in the same direction, arriving at length at the 
port from whence they departed. 

III. The visible portion of the earth's surface is always cireular, 
wheresoever an observation is taken. That this fact proves the earth 
to be spherical will be evident from the following illustration. If we 
take an orange to represent the earth, and cut a smooth slice from 
any side of it, the outer surface of the slice may be considered as the 
portion of the surface of the earth seen at any time by a spectator. 

The bounding line of this surface is seen at a glance to be the ctr- 
eumference of a circle. If, instead of a spherical body, like an orange, 
a lemon is taken, and a slice cut from the side, the shape of the slice 
will be oval. In a lunar eclipse the shadow of the earth is cast upon 
the moon, and appears cirtmlar. 

rv. We have said that the earth is nearly spherical. If it were a 
sphere, the length of a degree would be the same in every latitude ; 
but the various measurements of arcs of meridians, made by astro- 
nomers, in different parts of the world, with wonderful accuracy, 
all show that a degree increases in length from the equator to the 
poles. This fact proves that the earth is flattened at the poles ; and 
to such a solid, mathematicians give the name of an oblate spheroid. 

The varying rates of the vibrations of a pendulum in dififerent lati- 
tudes establish the same point. 

3. Sise of the Earth. — It has been found from the most recent 
researches and calculations that the eqitatorial^ diameter of the earth 
is 7926.708' miles, and the polar ^ diameter 7899.765 miles,— the differ- 
ence being 26.953 miles. The length of the equatorial circumference 
is 24,902.487 miles. 



^ From the Greek word planeUs, a wanderer; a heavenly body that changes its 
place. 

' See Articles 5 and 6. 

' The English gtatute mile is 1760 yards long; the English aeographieal mile is 
onesixtidk of a degree of latitude, and about 2025 yards in length, — (me-uvenih 
greater than the former. In this work, wherever the words mile and mike occur 
without any designation, the English statute mile is understood. 

* See Articles 5 and 6. 

1. What is said of the earth, and of its position in the solar system ? 2. What 
is the form of the earth ? Give the proofs. Is the earth a sphere ? What is its 
true form, and how proved? 3. Give the length of the equatorial diameter. 
That of the polar. Give the length of the equatorial circumference. 4. What is 
Ihe terrestrial sphere? What are the principal imaginary lines of the earth? 
5. What is the axis of the earth ? What are tne poles ? What does the position 



4. Terrestrial Sphere. — For the purposes of description and 
of fixing the positions of places, geographers have conceived the 
earth to be divided by certain imaginary lines, and the globe thus 
intersected is called the terrestrial sphere. These lines are the axist 
meridians^ equator, parallels of latitude, tropics, and polar circles. 

5. Axis of the Earth. — The axis of the earth, or polar diameter, 
is that diameter upon which it revolves, as will be presently shown. 
Its northern extremity is the north pole of the earth, and its southern 
is the south pole. 

The position of the earth's axis determines that of each of the 
other fictitious lines. Every plane passing through the centre of 



NORTH POLE. 






SOUTH POLE. 



GREAT CIRCLES. 



SMALL Circles. 



the earth divides it into two equal parts, termed hemispheres, and its 
section is called a great circle. All other sections are small circles, 
and divide the earth into unequal parts. The circumferences of all 
circles, great or small, are divided into three hundred and sixty 
equal parts, called degrees, each degree into sixty equal parts, called 
minutes, and each minute into sixty equal parts, called seconds. 
Degrees are designated by the following character, °; minutes, thus, ' ; 
seconds, thus, ". 

6. The Equator is a great circle perpendicular to the axis, 
extending east and west, and dividing the globe into hemispheres, 
the northern and southern; any diameter in its plane is an equatorial 
diameter. Meridians are great circles passing through the poles of 
the earth perpendicular to the equator. Parallels of latitude are 
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MERtDIASS. 



small circles parallel to the equator. Of these, two are termed 
tropics, and two others, polar circles. 

The tropic of Cancer is about 23^ 27' north of the equator, and 
the tropic of Capricorn about 23^ 27' south of the equator. The 
north polar, or Arctic, circle is about 23° 27' from the north pole, 
and the south polar, or Antarctic, circle about 23° 27' from the 
south pole. 

7. Zones. — Zones are those divisions of the earth's surface which 
are included between the tropics, the tropics and the polar circles, 

of the axis determine ? How is the globe divided by a plane passing through its 
centre ? What are great circles ? Small circles? How are the circumferences of 
all circles divided and subdivided ? 6. What is the eouator ? What are meridians, 
parallels of latitude, tropics, and polar circles ? What are the respective posi* 
tions of the tropics, and of the polar circles ? 7. What are zones, and how many 
are there? 
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and the polar circles and the poles. They are five in number : the 
space between the tropics is called the torrid zone; that included by 



Tjlottli Pole. 
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South ?(iK^ 

SonUi role. 

the tropics and polar circles, the north temperate and the sotUh temv- 
percUe zone; and the remaining surface, lying between the two poles 
and the polar circles, are severally named the north frigid and the 
sottth frigid zone. 

The zones have received their respective appellations on account of 
the different degrees of heat they receive from the sun. The cause 
of this will be evident when we speak of the seasons. 

8. I«aUtnde and I^ngltade. — ^The position of a place on the 
earth's surface i9 determined by its latitude and longitude. The latir 
tude of any place is its distance from the equator, measured, in de- 
grees, minutes, and seconds, on a meridian passing through the place. 
Latitude is reckoned north and south from the equator to the poles, 
— a distance of 90 degrees. 

Regions north of the equator are in north latitude, and those south 
of the equator in south latitude. If two or more places are situated, 
for instance, on the 20th degree of south latitude, they are said to be 
on the same parallel, because the same circle passes through them. 
Degrees of latitude increase in length from the equator to the poles, 
the length of a degree at the equator being 68.7 miles, but at the 
poles, 69.4 miles. 

The longitude of any place is the distance between a meridian 
passing through that place, and another meridian, taken as a stand- 
ard, this distance being measured on the equator in degrees, minutes, 
and seconds. 

The standard meridian of the early geographers passed through 
the isle of Ferro, — one of the most westerly of the Canary Isles. 

In most of the kingdoms and states of Europe, that meridian is 
taken as a standard which passes through their principal observa- 
tory. Thus, the French reckon longitude from the observatory of 
Paris, and the English from that of Greenwich, which is the standard 
generally adopted in America. 

Longitude is reckoned east and west 
from the standard meridian, being mea- 
sured in each direction from 0® to 180°. 
Places lying west of the assumed meri- 
dian are said to be in wed longitude, 
^ up to 180° ; those to the east, in ecLst 
longitude, to the same extent. 

This point is illustrated in the annexed 

figure, where the circle CEDE represents 

the equator, and A the pole of the 

earth. 

In consequence of the convergence of the meridians to the poles. 




How are they situated ? Why are the zones termed torrid, temperate, and frigid ? 
How is the position of a place on the earth's surface determined? 8. How is 
latitude measured and reckoned ? Are the degrees of latitude all of the same 
len^fth ? What is longitude, and how measured ? What is said of the standard 
meridian ? How is longitude reckoned ? Wh^t is said respecting the length of 



degrees of longitude vary in length at different latitudes. Thus, at 
the equator the extent of a degree is about 69 miles ; at the 20th 
parallel, nearly 64.8 miles; at the 40th, about 52.8 miles; and at 
the 80th parallel, only 12 miles; vanishing to nothing at the poles. 

9. Motions of tlie Earth. — The earth has two motions : first, 
a daily revolution about its axis from west to east, causing the grate- 
ful vicissitudes of day and night; and, secondly, a yearly revolution 
around the sun in the same direction, which gives rise to the changing 
seasons. 

These views were held by Pythagoras, a Greek philosopher, 
five hundred years before the Christian era, but were rejected by 
succeeding astronomers, who regarded the earth as stationary, around 
which all the heavenly bodies were supposed to revolve every twenty- 
four hours. This error continued for about two thousand years, 
when the true theory was revived by Copernicus, in the sixteenth 
century. 

10. Daily Motion. — The fact that the earth revolves upon its 
axis rests upon the following proofs : — 

I. It is impossible, from the laws of centrifugal force, that the 
heavenly bodies should revolve daily about the earth ; but perfectly 
consistent with these laws to consider their motion as apparent, and 
due to a real motion of the earth. 

11. The flattening of the earth at its poles is the legitimate effect 
of its rotation. Newton, assuming the earth to revolve upon its 
axis, proved its figure to be that of an oblate spheroid, before the 
fact was shown by actual measurements. 

in. Balls descending from the summit of a high tower fall e/ist of 
the point whence they started ; the top of the tower, and of course 
the balls, moving more rapidly eastward than the base, as they are 
farther from the axis of the earth than the latter, and consequently 
have a greater centrifugal force. In 1804, thirty balls were dropped 
from Michael's Tower, in Hamburg, from the 
height of 285 feet, when the deviation from a 
perpendicular was found to be one-third of an 
inch. The annexed cut illustrates this proof. 
A ball being dropped from B does not take the 
direction of the perpendicular BB', but that of 
the inclined line BD. 

IV. The diminished weight' of bodies at the 
equator indicates a centrifugal force resulting 
from the rotation of the earth. A body re- 
moved from the poles to the equator would lose 
by this force 3^5 gth of its weight. 

V. The pendulum experiment of Foucault 
proves the daily motion of the globe. 

vi. All the planets, that afford the astronomer any means of deter- 
mining the question, are found to revolve on their axes ; and it is 
reasonable to infer that the earth, which belongs to the same system, 
also revolves on its axis. 

This axis is its shortest or polar diameter, the length of which, as 
already stated, is 7899.7 miles. Upon no other diameter can the 
globe permanently rotate: every other is unstable; for if a globe 

' A body removed from the equator to the poles gains y^^th of its entire 
weight ; ^lifth is due to the flattening of the eartn at the poles. The difference 
between rif ^h and ^^^^th, equal to ^i^th, still remains to be accounted for ; and 
the rotation of the earth does account for it. 

a degree of longitude ? Give instances. 9. How many motions has the earth ? 
What were the views of Pythagoras ? What thoee of succeeding astronoraeTO^ 
When was the true theory of the earth's motions revived? 10. Give the proofe ol 
the earth's rotation. Upon what diameter does the earth revolve ? Can it revoW^ 
permanently on any other? "VVhat is the velocity of the earth on its a^ia*l 
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begins to revolve on any diameter except the shortest, it changes its 
rotation till it eveDtuallj revolves on the latter. The velocity of 
the earth on its axis is about 1000 miles an hour at the equator. 

II. AnnnMi notion. — The annual revolution of the earth around 
the sun is inferred tram the following considerations : — 

I. From the fact that all the other bodies of the solar system pos- 
sess this motion, and there is no reason for believing that the earth 
constitutes an exception. 

II. The squares of the tirms of the revolutions of the planets about 
the sun are proportional to the cubes of their average ditiance» from 
this orb. The earth, on the supposition that it is in motion around 
the sun, is included in this law. 

III. The phenomenon termed the aberration of light can be ex- 
plained only by the annual motion of the earth. 

12. The Ecliptic is the orbit, or path, which the earth describes 
in its yearly revolution, and is so named because the eclipse* of the 
Bun and moon happen in, or near, its plane. The distance of the 
earth from the sun is 95,300,000 miles ; the length of ite orbit, 
696,000,000 miles; and its orbitual velocity, 1138 miles a minute. 

13. The Seaaons. — The change of seasons is owing to three 
causes: — 

I. That the sun illumines but half of the globe at a time. 

Ji. That the axis of the earth is inclined to the plane of the 
ecliptic. 

IK. That the direction of the axis is always the same. The incli- 
nation of the axis to a perpendicular to the ecliptic is about 23° 27'. 

On the 20th of March the direction of the sun's rays is perpen- 
dicular to the earth's axis, and the bounding line that divides the 
enlightened from the dark hemisphere, and which is called tbeeircle 
of illumination, reaches from pole to pole. As the earth revolves on 
its axis, every place on its surface is now half the time of one rota- 
tion in darkness, and the other half in light; and the days and nights 
are equal in length all over the globe. This is the time of the ver- 
nal equinox' in the northern hemisphere, and of the autumnal in 
the southern, — spring b^inning in the former and autumn in the 
latter. 

The earth moving on its course, the circle of illumination gradually 
overlaps the north pole more and more, and recedes from the south 
pole, — the days increasing in length and the nights decreasing, in 
the northern hemisphere, and the reverse occurring in the southern. 

On the 2l3t of June the circle of illumination reaches its utmost 
limit, the rays of the sun then extending 23° 27' beyond the north 
pole to the Arctic circle, and falling short of the south pole by the 
same amount, just grazing the Antarctic circle. Within the former 
circle now reigns continual day, and within the latter unbroken 
night. 

In the northern hemisphere it is the beginning of summer, and 
the time of the summer solstice,' when the day is longest and the 
night shortest. In the southern hemisphere it is the period of the 
winter solstice, when winter commences, and the night is longest 
and the day shortest. 

As the earth departs from the summer solstice, the circle of illu- 
mination returns by degrees to the north and south poles, shortening 



n arnvt, , , , „ 

» From the Latin wl, iun, ilart, to stand ; because the ran now appeun to be 
8tatiomuy in the heavenx. as reganlB its apparent motion north or xoutb. 

11. Give the proofe of the annual motion of the earth. 12. What is the ecliptic? 
What is llic distance of the earth irom the sun, the lenslh of itx orbit, and its 
orbitual velocity? 13. To what are theiieaEons owing? What is the inclination 



the days and lengthening the nights in the northern hemisphere, 
and producing the contrary effects in the southern. 

On the 22d of September it again passes through the poles, when 
the days and nights are once more equal in length all over the 
world. This is the time of the autumnal equinox in the northern 
hemisphere, and of the vernal in the southern, — spring commencing 
in the latter region, and autumn in the former. 

The earth still sweeping forward in its annual course, the circle 
of illumination gradually withdraws from the north pole, and ex- 
tends beyond the south pole, lengthening the nights and shortcDiDg 
the days in the northern hemisphere, and causing the opposite results 
in the southern. 

On the 21st of Decemtier this change has attained its full extent: 
the rays of the sun then strike the earth beyond the south pole 
to the Antarctic circle, and the regions within this circle now enjoy 
a continual day ; but in the northern hemisphere the solar beams 
reach only the Arctic circle, and this zone is now veiled in the gloom 
of a constant night. 

It is now the time of the winter solstice in the northern hemi- 
sphere, when winter begins, and of the summer solstice in the 
southern, when summer opens, — the longest day now occurring in 
the latter hemisphere, and the shortest in the former. 



' The subject of seasons is illustrated by the annexed cut, where 
the twelve globes represent the position of the earth in ila orbit in 
the successive months of the year, DCL the equator, and NCS the 
axis, — N being the north pole, and S the south. 

14. Solar iBflaence*. — The sun, by its attraction, keeps the earth 
in her orbit, and, in conjunction with the moon, sways in tides the 
waters of the ocean. 

His beams illumine the globe in its ceaseless circuit, transforming, 
by their manifold powers, what would otherwise be a mass of dead 
and inert matter into a world glorious in life, grandeur, and beauty. 

The sunbeam, by its chemical power, its light and heat, moulds 
the crystal, wakens the sleeping seed, and, quickening the pulse of 
life throughout the world, clothes it with verdure, bud, bloom, and 
fruit, all glowing with the rich and varied hues of light, while every 
form of animal life rejoices beneath its cheering rays. 

Moreover, by its heat, it li^ the waters into the air, to descend in 
fertilizing showers, and gives rise to the winds which distribute the 
treasures of rain all over the world. Such are a few of the influences 
of the sun, which will be more fully unfolded in the subsequent 
chapters of this work ; for the energies of this mighty orb pervade 
all the realms of nature embraced by the subject of Physical 
Geography. 
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PART SECOND. 

THE STRUCTOEE OP THE EARTH. 

1. The Maltleet of th« 8tra«tnr« of the E»Ttli may be appro- 
priately divided into two heads: — 1st. The Central MaBs of the 
Earth, and ita Crust. 2d. The Formation of the Earth. 



CHAPTER I. 

OF THE CENTRA.L MA38 OF THE EARTH, AND ITS CK08T. 

2. Tbe Earth consists of a rocky shell, called ita aruet, and of a 
fiery ceatral mass, either solid or fluid. 

3. C«atnd Mmm». — That the interior of the earth ia intensely 
heated is inferred from the following facta. In the first place, it baa 
been observed that in all deep mines the temperature of the rock 
increases 1° Fah.' for every fifty or sixty feet of descent, after the 
first hundred feet. Tliis is true in all parts of the world, and in 
every kind of rock through which the mine passes. 

In the next place, water that flows from Artesian ' wells increases in 
temperature with the depth of tbe latter. The water from the well of 
Grenelle, at Paris, which rises from a depth of 1798 feet, has a constant 
temperature of nearly 82" Fah, ; while the mean temperature of the air 
in this city is only 53' Fah, The temperature of the water, therefore, 
increaaes, on an average, 1° Fah. for every sixty-two feet of descent 

Very accurate observations on tliis point have lately been made by 
Walferdin, on two Artesian wells at Creuzot, in France. The borings 
were a mile apart, and began at the height of 1030 feet above tbe 
sea-level, one descending 1900 feet, and the other 2676 feet. After 
the utmost precautions were taken to insure correctness, the resulta 
showed that, to the depth of 1800 feet, the temperature rose at the 

' 1° Full, meana one degree of temperature according M Fahrenheit's lliermo- 

' By boring into the enrth deep enough lo reach a Euhlerranean body of water, 
whose sources ore higher than the place of the perforation, a spring or well ia 
obtained, called an Artaian well, because such wells were EraC made in Art«ix, in 

1. What inlheeubjectof PartSecondr How is this subject divided 7 WhntdoM 
Chapter I. ireat of? 2. What doenthe earth conMrt of? 3. Give the proob for the 
intense heat of the centra] mosr, and detail the obwrvationa and expenments cited. 
What is said of hot springs and TolcanoesT State the remark of Humboldt. 



mean rate of 1° Fah. for every fifty -five feet of descent, after which 
the change was more rapid, being 1° Fah. every forty-four feet. 

Tlie hot springs that occur in various parts of the globe, and 
which are generally found to have their sources very deep below its 
surface, attest likewise the existence and pt;ogreBsive increase of its 
internal heat. 

But, above all, volcanoes, which in every clime are seen, from 
time to time, pouring out their fiery streams of melted rock, ex- 
hibit the most striking proof of the intense heat of the central 
portions of the earth. According to Humboldt, granite would be 
melted at the distance of about twenty-four miles below the surface 
of the earth, if the temperature constantly increased to this depth 
at the rate of 1° Fah. for every fifty-four and a half feet. 

4. The Earth's Crait- — Deep mines and boringa have been 
sunk in difierent parts of tbe globe, revealing ita etructure; but 
none have pierced further than about two thousand feet below the 
aea-level. The greatest depth thua attained ia, perhaps, at the salt- 
worka at Minden, in Prussia, where the boring sinks 1970 feet beneath 
tbe lei'el of the ocean. 

Greater absolute depths have been reached in mines b^inniug 
at higher places: thus, the old mine at Kuttenberg, in Bohemia, 
probably the deepest in the world, descended to the depth of 3545 
feet; yet its bottom ia above that of the mine of Minden. 

Our knowledge of the earth'a structure extenda, however, beyond 
the depth of two thousand feet, for powerful internal forcea have so 
tilted and bent the lower rocky strata that they lie at or near the sur- 
face in inclined and curved positions, and geologists have thus been 
enabled to study the nature of ihe globe to the depth of sixteen miles. 
The discoveries which have been made show that the earth's crust 
consists of various kinds of rocks, arranged in a fixed order. 

Under the name of rocks are included not only compact maases, 
but beda of clay, gravel, sand, marl, and so forth. 

The chemist has proved that the materials revealed consist, at the 
most, ofeixly-Jtve elementary bodies, and that sixteen of these, united 



in difierent combinations and proportions, form nearly all the known 
matter of the globe. These important elements are silicum, alumi- 



4. How do we obt.iin any knowledge of the nature of (he earth's crust 7 To what 
depth has it been stiiiUed? Uf what does the earth's cnist consist? What is ud- 
deiftood by the word rocks? How many eleinentaty bodies are there? Hention 
the moat importaiiL in "' ' ''"" 
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num, potassium, Bodium, magnesium, calcium, iron, mangauese, 
oiygen, hydrogen, nitrogen, carbon, sulphur, chlorine, fluorine, and 
phosphorus. 

Oxygen, combined with the first six of these elements, termed 
metalloids, comprises tlie greater portion of the rocks, and is re- 
garded as constituting In itself from a half to a. third of the whole 
crust of the globe. United with hydrogen it forms water, and with 
nitrogen the atmosphere. By weight it constitutes eight-ninths of all 
the waters of the earth, and one-fifth of the atmosphere. 

Oxygen is essential to animal life, and to combustion. Iron is the 
most valuable of all the metals. 

Carbon forms a considerable portion of all vegetation : coal chiefly 
consists of it, and it enters largely into the composition of limestone 
and marble. The brilliant diamond is nothing more than pure, 
crystallized carbon. 

To silicum we are indebted for glass ; and chlorine, in combination 
with sodium, gives us that most useful article, salt 

5. Roeka ClwiclflMI. — Rocks are divided into three great classes, 
— etratifi^d^ ■unstratifi^d, and metamarphic.^ 



1 Roekn. — Stratified rocks are composed of layers, 
parallel to each other, in curved, inclined, or horizontal positions. 

They have evidently been formed through the action of water by 
the successive deposits of sediment, and have therefore received the 
name of aqueous rocks. Sandstone, clay, and limestone are included 
in this class. 



All along the past ages the elements have been incessantly at 
work, wearing away the land. Frost and heat have disintegrated 
the rocks, and enormous glaciers ground them to powder ; the rains. 



What IH said of oxygen, iron, carbon, ciliciim. nnd chlorine T &. How are rockn 
claenilied? 6. What are stratified rocks? How are the layem nitualed? How 
have these roctw been formed 7 Meiilinn some of ihb clnflfl. What chanfrefi have 
taken place durinp the past age«7 How are these changes eftected? Are thev 
Mill inprogretB? 7. What k said of the extent of (he siratified rockn? WhaCia 



rivers, and ocean have washed, channelled, and chafed the earth, 
and its finer particles have been deposited by their action in the 



bottoms of lakes and seas, where they have become consolidated 
into rocky, horizontal beds. But these have not remained at rest ; 
for the contraction resulting from the cooling of the globe has bent 
them into vast folds, forming hills and mountains, and the force of 
the central fires has lifted them to the surface, again to be subjected 
to the action of the elements, and to pass through the same cycle of 
changes. 

7. BtrRtlfied B«ek<i comprise nearly all the sur&ce of the land. 
Many of the^e formations abound in the fossil* remains of plants 
and animals, and especially in marine forms. Rocks of this kind 
have therefore received the name of fomli/erous' rocks. 

These fossils are sometimes found in so perfect a state that in the 
remains of a fish not a scale is wanting or out of place; and shells 
of unknown age have retained not only their shape, but even their 
brilliant colors. In all parts of the globe these relics are dis- 
covered, miles below the general surface of the earth, and also on 
the tops of the loftiest mountains, proving that the highest peaks 
were once beneath the ocean. 

The amount and extent of these organic remains, microscopic and 
otherwise, are truly amazing; for each cubic inch of chalk is esti- 
mated to contain a million distinct structures. 

These organisms formnearly half the bulk of the chalk of Northern 
Europe, and exceed this ratio in thatof Southern Europe; while the 
unorganized portion of the chalk consists of decomposed shells, which 
cement the fossils into a compact mass. The beds of crystalline marble 
in the Pyrenees, and the vast limestone range at the head of the 
Adriatic Gulf, are composed of fossil shells termed nummulites,* 
which are represented in the annexed 
cut. Thenummuliticformationisoften 
thousands of feet in thickness, and is 
traced from Egypt, through Persia, to 
the mighty ranges of the Himalayas. 

One of the richest localities in fossil 
shells is the Paris Basin, a region in MumnutiTE hirble. 

the north of France, 180 miles long and 90 miles broad, including 
within its limits the city of Paris. 

' Fnim the Latin vord fotsili$, meaning that which is dug out of the earth. 
* From the Latin words /(w»i/i», and/ero, to bear; i.e. fossiJ -bearing. 
' So called from the Latin word numnitu, a coin, and the Greek word lUho», a 
slone; becanse (lie foBsil resembleB a coin in form. 

said respecting many of these formations? What are fossiliferous rocks? Wliat 
is said of tlie perfection and eilent of fossils? Give an account of the orgnnifima 
in chalk. What Uxaidof the ihicknew and extent of ihenummulitic formation? 
What of the Paris Brain 7 
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Here ore vast bede of marl and limestone, eo full of minute Bhells 
that fifty-eight thousand, on an average, are contained in every cubic 
inch ; and the splendid capital of France is built almost entirely of 
stones composed of fossil shelle. 

The central portions of North America consist of fossiliferoUB 
strata; and the valley of the Mississippi, and other parts of the 
United States, abound in rocks filled with corals, crinoids,' and 

shells. 

The bones of 
gigantic ani- 
mals and rep- 
tiles are en- 
tombed in the 
stratified rocks; 
while, on the 
other hand, fos- 
sil microscopic 
organisms exist 
BO minute that 

CtR«Cr COPT OF LIMeiTOHE, FlLLtD WITH STEMS OF CRINOIDl. HEIR Joriy (AotUand 

vtUliona are 
contained in a cubic inch of stone, as in the tripoli rock of Bilin in Bo- 
hemia. A cubic inch of the marl deposits in Maidstone, Vermont, 
contains, according to the calculations of Prof. Bailey, 15,625,000,000 
distinct structures. 

Bo widely diffused are the fossillferous rocks that they are sup- 
posed to comprise two-thirds of the surface of the present continents. 

The study of these rocks is full of interest; for the fossils they 
enclose reveal to us the former life of our globe. It will be well 
to remember that the rocks we have been considering are termed 
itratijied as regards their etrueture, aqueowi as respects their origin, 
and fosHliferou* in reference to their eompositimi. 

8. IJD«tn»tlfled It««lui. — These, as their name implies, are not 
formed in successive layers, but occur is masses, and are supposed 
to have been produced by the action of fire : for this reason they are 
also called lyneotu' rocks. They are included in three divisions, — 
viz.: Plutonic' Trap, and Volcanic* Rocks. 

9. Platonl« Rock* are those which bear the marks of having first 
been melted far down in the interior of the earth, then cooled under 
the immense pressure of overlying rocks, and next upheaved by the 
expansive force of internal heat. To this class belongs granite,* 
with its varieties syenite and porphyry. 

Granite, until recently, was supposed to be the oldest of any of the 
stratified rocks, but it is now known to have been formed at difierent 
eras; for granite veins have been discovered which have forced 
themselves not only through fossillferous rocks, but even through 
masses of other granite, proving that the later granite, in a melted 
state, must have flowed through the fissures of the stratified rocks 
and of the older granite. Plutonic rocks have no organic remains. 



' So called from the Greek vrordi' krinoe, a, lily, and eidos, form ; because this 
fkmily of animals, which ore nearly extinct, have the ihape of a lily with a 
jointed at«m. 

' From the Latin word ignU, fire. 

' From Pluto, the tabled god of tlie infernal rraonc. 

* From Vulcan, who, according lo classic mythology, forged the ihunderbolta 
of Jupiter. 
' t>om the Latin word ^rununi, grain ; becaugeitpoHiesses agranular appearance. 



What ix «aid of the building-etone of Farb? Are foasiliferoafi strata found 
in North America? What in isaid of the size of f(»Bila7 What is the extent 
of [he foasiiiferoDH rocka? Repeat the claasification of the stratified tockii. 
8. What are unstratlfied rocks7 How are they subdivided 7 0. What is said of 
(lie formation of the plutouic rocks? Mention some of the pluloaic rocks. la 



10. Tn4> lto«ka are regarded as the lavas of ancient volcanoes, 
long sin ce extin ct, 
the molten mass 
having been cool- 
ed beneath water 
at great depths. 

This rock de- 
rives its name 
from the Swedish 
word trappa, a 
stair, as it often 
presents the ap- 
pearance of a se- 
ries of steps. Its 
igneous origin is 
clearly revealed 
where it breaks 
through a strati- 
fied rock, as a 
sandstone; for the 
junction exhibits 
undoubted evi- 
dences of fusion; 

and in the coal "s.utic coluhks. «eol., m£«,co. 

formations the coal, at such places, is reduced to a cinder. 

Trap Tock has a tendency to form into columns. Basalt, which is 
a variety of trap, very hard and compact, and of a dark green hue, 
displays this pe- 
culiarity in a re- 
markable degree. 
Ranges of regular 
basaltic columns 
are found in dif- 
ferent parts of the 
world. Columbia 
River flows be- 
tween precipices 
of basalt, varying 
in height from 
four hundred to 
one thousand feet, 
and composed of 
tiers of pillars, ri- 
sing one above an- 
other, from base 
to summit 

A fine forma- 
tion of this kind 
exists at R^la, in 

Mexico ; and at '"' chimkit, si. helen*. 

St. Helena occurs a very curious specimen. A wall of basaltic rock 
has there been worn away by the sea, except a mass sixty-four feet high, 
called the" Chimney," — entirely composed of horizontal prisms of ba- 
salt. The Giants' Causeway, in Ireland, and the wondrous Cave of Stafb, 
reveal, on a magnificent scale, the columnar form of basaltic rocks. 



all granite of the same age? Have these rockn any organic Rinains? 10. What 
are trap rocks? Why are they so called? What fact clearly ahowa the igneous 
origin of trap7 What shaf« has trap a tmdenc^ to t;^e? What variety eihi- 
thia tendency in a atrlKing manner? (Hve instancea of the columnu- struc- 



ture of basalt. 
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11. V»I«»*i« B«cl[« are the lavas of volcanoes, wbich appear to 
have cooled in the air, and under less pressure than the trap rocks. 
Tu&, obsidian, and pumice-stone belong to this class. 

12. Hetemorplilc or Tranaftormed RockM are of aqueotu 
origin; but after their formation, having been subjected to inteose 
heat and pressure, they became changed, assuming a crystalline 
structure, while retainiug their primitive arrangement in strata. 

Clay has thus been transformed into slate, sandstone into quartz, 
and limestone into statuary marble. These, with gneiss and mica 
slate, compose the principal rocks of this group, vhich constitute a 
large portion of the surface of the earth. Metallic veins, which are 
fissures filled with ore, are most frequently found in metamorphic 
rocks, but are by no means confined to these- 

No oi^anic remains are found in rocks of this kind, the intense 
heat to which they have been subjected having, it is supposed, 
destroyed every vestige of animal and vegetable life. 



1. Ufliainina. X BIjUluli. S. Aiuutlt. -1. Pinduu. E. ZunJi. 

CHAPTER II. 

THE FORMATION OF THE EARTH. 

1. From all the researches made by geologists, it appears that the 
earth was once in a molten state, and was gradually cooled by radi- 
ation until the solid crust was formed. This shell, composed, as it 
is, of materials which are bad conductors of heat, arrested any fur- 
ther escape of the latter, and thus has preserved to the present day 
the high temperature of the central mass. 

But mighty changes have taken place in this primeval crust; for 
as the rugged ore is subjected to a hundred diflerent processes before 
it can be fashioned to the various uses which necessity and taste 
demand, so has it been with the globe. It was designed by the 
Creator for the abode of raan, and destined to be furnished with 
every appliance, and to be wrought into such forms and combina- 



11. What is the nature of volcanic roekH 7 How formed? Mention seTCral rockB 
which helone to this claw. 12. What is the origin of the meCnTnorphic rocks? 
How have th^ been tranefomied? Mention the changes that have occurred. 
What is Bud of the extent of the mclamorphic rocks? What of metallic veins? 
Are anj organic remains found in these rockti ? 

What ia the subject of Ihe second cha[iter? 1. 'What has been proved by the 
" « of geologirts? Why has the earth not continued to cool? For what 



tions OB should tend best to perfect his physieal, intellectual, and 
moral nature. 

But in its first crude condition the earth was no such habita- 
tion; and its present state is the result of changes occurring 
under the Divine plan, and extending through unknown periods 
of time. Its surface has been remodelled again and again, moun- 
tains have been submerged beneath oceans, and the beds of the 
latter upheaved into Alpine ranges ; and, by these successive trans- 
formations, it has gradually been perfected and adapted to its 
final use. 

Amid all these revolutions, the changes in the condition of the 
earth have been attended with corresponding changes in plants and 
animals ; and their organic remains, imbedded in the rocks, are the 
records of these transformations. The ^neous and metamorphic 
rocks, destitute as they are of fossils, tell but little of the lapse of 
time in the construction of the earth ; hut the aqueous formations, 
filled with relics of life, unfold the successive chapters of its history 
before the creation of man. 

The fossiliferous rocks are classed under three great divisions, 
called Periods, corresponding with the order of time in which their 
formations occurred, — viz.: the Primary, Secondary, and Tertiary 
Period*. These, though subdivided into subordinate groups and 
systems, possess types of life so obviously unlike as to make three 
great epochs of creation. To these may be added the Recent Period, 
or that which has elapsed since the creation of man. 

2. PrlmaiT Period. — This is the period of the oldest fossilife- 
rouB strata, in which are found corals, Crustacea,' mollusks,' fishes, 
and a few reptiles. It is distinguished from all other eras by its 
extraordinary vegetation ; for from the Arctic to the Antarctic zone 
the earth was exceedingly prolific, and trees and plants of rank and 
luxuriant growth overspread its surface. Lofty forests of pines and 
araucarias,' beautiful tree-like ferns, tall calamites,* and graceful 
palms cast their shadows upon the teeming soil ; and, mingled with 
these, rose the lepidodendron,' 
a gigantic club-moss, and the 
towering sigillaria,* with its 
fluted trunk ; while lowlier 
plants, of singular form and 
beauty, spread out their broad 
leaves to the light. 

For untold centuries, forest 
succeeded forest, and the dense 
and matted vegetation fell, layer 
upon layer, on the soil where it '"""■ '*""■■ 

had growu, gradually changing into those vast beds of fuel which 

' From the Latin word enala, a shell ; a class of articaUted animals having 
a shelly covering, a* the crab. 

* From the Latin word moUii, soft,; animals having soft bodies and no internal 
skeleton, an the pnoil. 

kind of pine, only a few species of which now exist, one of which grows in 
■ ft™. ' ■ 



_. South America. 

From the Latin word tolamtit, a 
cat-tails of the present day. 

' Bo called from the Greek words lepa, a *cale, and dendTon, tr 
stem is covered with diam raid-shaped protuberances like scales. 

*So called from the Latin word »u/Wa, a little image; an eitinct family of 
tre»i, whone trunks are marked at intervals by scars or figures where the leaves 
Were inserted. 



a reed ; a family of plants like the rushes and 
; because its 



was the globe designed ? Was the earth in its first condition fitted for the abode 
of man? How hap it been perfected? Amid the clianges incident to the land, 
what other changes look place? What constitute the records of ihene transforraa- 
tions? What formationa reveal the fir<:l historv of the globe? Into what three 
great periods are the foHsiliferous rocka divided, and why? What other period 
niav be added, and what time does it embrace? 2. Describe the primary 
period. What was produced by the rank vegetation of this period ? 
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have beeD treasured up fur the use of man. The remains of thii 
primeval life, imbedded in the coal fonnation, are often extremelj' 
interesting and instructive. 

Dr. Buckland remarks, in speaking of the coal mines of Bohemi 
that the most elaborate imitations of living foliage upon the painted 
ceilings of the Italian palaces cannot compare viih the beauteous 
profusion of extinct vegetable forms which overhang the galleries 
of these mines. The roof is covered as with a canopy of gorgeous 
tapestry, enriched with festoons of graceful foliage, ilung in wild 
irregular profusion over every portion of its surface. The spectatoi 
feels himself transported, as if by enchantment, into the forests of 



another world, as he beholds trees of forms and character now un- 
known upon the surface of the earth, existing almost in the vigor and 
beauty of their primeval life, — their scaly stems, bending branches, 
and delicate foliage but little impaired by the lapse of countless ages. 
The succession of fossil forests has been distinctly traced in the 
carboniferous strata. In the lofty clifis bordering the Chignecto 
Channel, a branch of the Bay of Fundy, Sir William Logan dis- 
covered teventeen tiers of erect fossil trees, at different levels, extend- 
ing through a formation more than 4500 feet in thickness ; and, 
from the researches of Mr. Richard Brown, at Cape Breton, It ap- 
pears that no less than fijty-nine fossil forests, consisting of lepido- 
dendroDS. sigillarias, calamites, and similar kinds, are ranged one 
above the other, throughout the coal formations of this region. 




It is the belief of geologists that, at the beginning of this period, 
the atmosphere was so heavily charged with carbonic acid gas that 



it was totally unfit for the respiration of animals, while It eminently 
conduced to the growth of plants, whose food is carbon. 



The rank vegetation of this era, therefore, subserved two ends; for 
it not only provided vast stores of fuel for the future human race, 
but, by abstracting from the noxious atmosphere its excess of car- 
bon, the air was rendered pure and healthful, and adapted to the 
numerous air-breathing animals that were next created. 

3. Secondary Period. — The marked peculiarity of this epoch is 
the existence of strtmge and enormous reptiles of the lizard kind. 
Such were the ichtkyosaurug' and the plesiosawut,* — marine animals 
that abounded in the seaa of this period. The ichthyosaurus, the 
terror of the waters it inhabited, was a cold-blooded, air-breathing, 
and carnivorous monster, with the teeth of a crocodile and the head 
of a lizard. Its jaws were sometimes six feet long, and armed with 
more than two hundred teeth. Skeletons of this extinct race, vary- 
ing from five to thirty feet in length, are found in great quantities 
in England, in the valley of the Avon and on the coast of Devon- 
shire. The half-digested remains of fishes and reptiles, found within 



Whttis Miid bj Dr. BiickUnd respecting the beauty of fowiil pl»nti>7 What ia 
mid or fossil forestBT Give the iniitance» cil«d. Wh&t in the belief of ReoloKisIr? 
Whit two parposes did the Tegetation of this period mibaerve? 3. Whal waa the 



the skeletons, indicate the nature of their food. The plesiosaurus, 
which belonged to the same type, was also a marine animal, but not 
BO formidable as the ichthyosaurus. It was remarkable for its long 
serpent-like neck, which, with the head, equalled, in some species, 
the length of the body and tail. It moved gracefully over the 
waters by the aid of paddles at the side. 
* Fah-laard. So called from the Greek words t'ditu, a fish, and aaum, a 
rorda pUiiat, near, and Kiura, a liiard. 
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4. Contemporary with the marine animals just described vere 
huge land reptiles of the same kind, — such as the igvanodon and 
the megaloaaunu} The iguanodon, so called tVom its resemblance to 
the iguana of the present day, vas of great size; for the oumerous 
bones nhich have been discovered show that it exceeded the elephant 
in bulk; and, like the latter, it fed upon vegetables. Its proportions 
were immense; for in one case the circumference of the body was 
estimated at fourteen and a half feet, and the length of the animal 
at seventy feet. The megolosaurue was a gigantic lizard, carnivorous 
in its nature, and is computed to have attained a length of thirty- 
seven feet, while its body posaesaed the enormous girth of twenty- 
two and a half feet. 

But the most extraordinary creature of this period was the ptero- 
dadyl* which somewhat resembled a bat, and yet was allied to the 
lisard. Its wings, when extended, measured four feet from tip to 
tip, and from these projected fingers, armed with long hooks. Most 
of these animals hod the nose elongated, like the snout of a croco- 
dile, and possessed conical teeth. The eyes of the pterodactyls 
were of enormous size, enabling them to fly by night. They had, 
probably, the power of swimming. 




During this epoch colossal birds stalked over the earth, whose 
tracks, from eighteen to twenty inches long, impressed upon the 
rocks, remain to the present time. 

It may be asked, How can the preceding statements be proved ? 
The answer is as followa; — 

The bones of these animals, sometimes forming entire skeletons, 
are found entombed in the rocks of this period; and to such perfec- 
tion has the science of comparative anatomy attained, that an 
accomplished naturalist is able from a skeleton, or even from a few 
bones, to determine with accuracy the nature, habits, and size of 
races of animals long since extinct, and to delineate their forms as 
if they were living. 

Such, then, were somej>f the strange beings which existed during 
the secondary period, all perfectly adapted to the condition of the 
globe as It then was. For ^es they subserved the ends of their 
creation, and then perished, their fossil skeletons and footprints 
alone remaining to tell that they ever existed, — the hieroglyphics 
of the rocks, by which the early history of the world is unfolded. 

5. Terllarj Period. — The tertiary period seems to be marked 
by the beginningofanewsystemof phenomena, very similar to those 
DOW in progress on the surface of the globe. The rocks and other 
i are, to a great extent, like those which continue to be 



4. What other animBU now exiEted 7 Describe them. Give an account of the 
pterodactyl. What in Kaid of the birds of this era? How can the nature, habiw, 
eue, and forms of extinct races of animalB be determined 7 What is said re8|>ect- 
ing the animalaof the Becondar; period? S. What is thepeculiarilyofthe tertiary 
period? What kind of animslB eiirted during thU period? What ui said of 



formed at the present day by the deposits of seas, rivers, &aA lakes; 
and the remains of animal and vegetable life approach nearer to the 
species now existing than the relics of the preceding ages. 

The Saurian reptiles have passed away, and the beasts of the 
field, vast In size and countless in number, swarm over the earth. 
" Its mammoths and mastodons," says Hugh Miller, " Its hippopotami, 
Its rhinoceri, Ita enormous delnotherium and colossal megatherium, 
greatly more than equalled in bulk the largest mammals' of the pre- 
sent time, and far exceeded them in number." 

The remains of the mammoth, or fossil elephant, are found all over 
Europe and North America, Imbedded in the frozen gravel, as far 
north as the seventy-second degree of latitude. In Siberia these 
relics have been discovered In such quantities that the deposits are 
termed ivory quarries, and thousands of tusks, some of which weigh 
nearly five hundred pounds, ore annually collected for sate. It has 
been supposed that in Siberia alone the remains of a greater number 
of elephants have been found than now exist throughout the world. 

Not ouly have the well-preserved bones and tusks of these huge 
animals been brought to light, but, in one case, an entire body hos 
been discovered, with the flesh and skin as fresh as If it had been 
recently entombed. 

In the year 1799 a fisherman observed in a clifTof ice and gravel, 
on the banks of the river Lena, a shapeless mass, which, as the ice 
thawed away, eventually proved to be the complete body of a mam- 
moth. It was twelve feet high, and about sixteen feet long, while 
its curved tusks were nine feet In length. The body was in such a 
stat« of preservation that dogs and wolves preyed upon the flesh. 
The skin was covered with coarse hair, fifleen inches long. 

Allied to the mammoth was the maeUtdon* whose bones are widely 
scattered throughout the world. 

The most perfect skeleton of the mastodon ever found in this 
country is now in the possession of Dr. John C. Warren, of Boston. 
It was discovered in the year 1846, at Newburg, N.Y., In a peat 
bog, standing erect, the animal having probably been mired and 



lost its life while in search of food. The height of the skeleton is 

eleven feet, Its length, exclusive of the tail, seventeen feet ; the tall Is 

six feet long, and the length of each of the tusks is nearly eleven feet. 

6. The megatherium* was another mighty quadruped of strange 



* From the Latin word momma, breaM ; animaln that suckle their young. 

* So called from the Greek words iwwtoi, nipple, and odMit, tooth ; an animal 
allied to the elephant, but having nipple-iihaped or conical projections on its 
teeth, which are not found on thone of the elephant. 

' So called from the Greek words megax, great, and thirum, a wild beast 

their number 7 What in the remark of Hugh Miller? What is said respecting 
the extent of the remains of the mammoth 7 What won discovered on the banks 
of the Lena? What other huge animal now existed? _ Why eo called? Do- 
Bcribe the sketeton mentioned. 6. Describe the megatherium. 
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coQstTuction. Its head and neck were like those of the sloth, and 
its feet were armed with claws of enormoue length. It was an 
unwieldy animal, poeseseed of vast strength, and admirably formed 
for tearing up the ground in search of roots for food, and for wrench- 
ing off the branches of trees upon the twigs and the foliage of which 
it fed. 
This gigantic animal attained a length of eighteen feet, and mea- 



sured around its body fourteen and a half feet. A skeleton of the 
megatherium was found, towards the close of the last century, in a 
bed of clay one hundred feet below the surface, on the banks of the 
river Lu^inn, twelve miles from Buenos Ayrea, in South America. 



It was figured and described by Cuvier, who assigned to this extinct 
animal the name it now bears. 

The mylodon * and the deinolhertum ' were two other colossal creatures 
of the tertiary period. The former reached the length of thirteen feet, 
and was nearly as large as the hippopotamus. It fed on plants, and 
probably browsed on shrubs and branches, breaking down the latter 
with its strong forearms, which were furnished with powerful claws. 
The latter was a huge mammal, eighteen feet in length, and, like 
the mylodon, was herbivorous. It is supposed to have lived princi- 

> D^ired Irom the Greet woidx mvli, a mill, and odout, a bMth, u the teeth 
or the animal coiiHit'led of a few broad grindcti'. 

' So termed from the Greek wordn, deinot, terrible, and Ikerion, a wild beaist. 



Where has n skeleton of thU animal been found 7 Describe the mylodon and the 
deinotherium. 7. What period is next in order? IDeecribe it. What effects had 
been wrought by th» prei^ing changes? What preparatinna had been made for 
the human race? What is exBential to render a toil productive? What has been 



pally in the water, and is remarkable for possessing two enormous 
tusks, curving downwards, which it probably used for tearing up the 
roots of aquatic plants. 

7. Recent Period. — At the beginning of this era the land, 
which during the preceding ages had been repeatedly reconstructed, 
is supposed to have assumed its present configuration. But it was 
destitute of life ; for the old forms of organic existence had perished. 
The earth was now to be clothed again with innumerable species of 
freeh plants, and to be filled with new races of animals before the 
advent of man. The mighty changes which had occurred during the 
untold ages of the past were but preparations for our own period, 
and had at length transformed the crude planet into a dwelling- 
place for the human race. Beneath its surface immense and price- 
less treasures were now accumulated, amply sufficient for all the 
demands of man in his onward march of civilization. 

There lay coal-fields of almost febulous extent, and rich, metallic 
deposits, without which the physical progress of the world would 
have been impossible, and commerce and the arts unknown. There, 
too, were vast rocky strata, destined to be again uplifted, and to 
rise as stately cities and in the countless enduring structures which 
necessity and taste require. 

On the surface the finer portions of the rocks which had been worn 
away by the waters, ground by the ice and glaciers, and disintegrated 
by the frost and heat, were now spread out in fertile valleys and 
plains, and smoothed the rugged slopes of the mountain -ranges. 

No soil is productive that consists of a single material. Vegeta- 
tion cannot thrive in pure clay, chalk, or sand; but a mixture of 
these, united with a portion of decomposed animal and vegetable 
matter, forms a soil of excellent quality. 

The former convulsions of the earth had greatly contributed to its 
productive power; for the upheaval and sinking of the rocky strata 
into their varied positions had caused such a union of the different 
elements of fertility as could not have resulted had the globe been 
encased in a rock of a single kind. 

As time advanced, the fall of the foliage, the decay of forests, and 
the death of successive races of animals tended continually to enrich 
the soil ; while over land and sea rested a pure and salubrious atmos- 
phere, ministering to the wants of every form of life. 

At length the era of mind and soul began. Mak arose, created 
in the image of his Maker, and was invested with the dominion of 
the gloI>e, thus perfected for his use. It was not a mere accumula- 
tion of matter without order or design ; but an exquisitely organized 
structure, filled with a most intricate mechanism, in which the count- 
leas parts worked together with the utmost precision and harmony 
to elaborate and produce throughout sU time that endless variety 
of beneficent results which God in his wisdom and goodness bad 
from eternity ordained. 

8. CliHigea in Frogre«i. — Within the recent period important 
geological changes have occurred, and are still in prioress. The 
sea in some places has encroached upon the land, and in others the 
land upon the sea : so that the waves now sweep over the sites of 
ancient cities, and bays and arms of the sea have been transformed 
into solid land. In 1399, Henry of Lancaster, afterwards Henry IV., 
landed with his adherents at Bavenspur, on the coast of Yorkshire. 
This was an ancient seaport, which once rivalled Hull in commer- 



the effect of the tranRformation to which the earth has been subjected T What 
woH the condition of the {[lobe when man was created 7 Is the earth a mere accu- 
mulation of matter? 8. Deticribe the changes in pit^rew. Give instances of the 
advance of the ocean, and of the land. 
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cial advaDtflgeg; yet uothing of it oow remains but liauks of £aDd, 
whicb are covered by the flood-tide. The Goodivin l^undg, so dau- 
geroua to mariners, constituted, in the eleveuch century, au extensive 
lordship, belonging to the powerful Earl Godwin. 

On the other hand, the place where Julius Csesar lauded when he 
invaded Britain is now far inland ; and Ostia, which in the time of 
the Romans was the port of the Tiber, b now three miles from the 
water. The great rivers of the globe, such, as the Mississippi, the 
Amazon, the Ganges, and the Nile, are also constantly carrying 
down to the coast immense quantities of earth, and cause the land 
to gain upon the sea. 

Fire, as well as water, has likewise been at work within this era, 
and still continues ita action. For not only do the annals of the 
past tell of the elevation and subsidence of the earth's surface, 
during the progress of earthquakes and the eruptions of volcanoes, 
but in the present century the same phenomena have occurred, as 
will be shown in a subsequent chapter. 

A more wonderful, though less striking, display of its action is 
seen in the alow elevation or depression of different countries. 



The coa£t of Sweden and Finland is gradually rising, as proved 
by the marks established by the Swedish government, the line of 
elevation extendiug, north and south, for a thousand miles. Ac- 
cording to Lyell, the rise at Uddevalla ia about four feet in a cen- 
tury, and greater farther north. 

In Greeuland the land, for a length of six hundred miles, has been 
slowly sinking during the last four centuries ; for islands have been 
submerged, and old buildings that formerly stood upon the shore are 
now beneath the wave^. These changes are supposed to be due to the 
cooling and consequent contraction of the interior molten matter, — 
the crust of the earth rising in some places and sinking in others, 
in order to adapt itself t« the form of the contracted central 
mass. 

In this period, as in all those that preceded it, we recognize the 
existence of two opposing agencies, — fire and water. The action of 
the latter tends to reduce the surface of the earth to a dreary level ; 
that of the former breaks up the monotony of the plain, and gives 
the earth its pleasing diversity of mountains and valleys, hills and 
dales. 

re, at work? WhM 



PART THIRD. 

LAND. 

1. Thk sur&ce of the globe is estimated to contain 197,000,000 
square miles, and is comprised under the two grand divisions of 
land and waUr. 

The land occupies only about a fourth of the surface ; for its 
ext«nt is computed at 50,000,000 square miles. It is also very 



unequally distributed ; for, while the southern hemisphere contains 
but 13,000,000 square miles of land, the northern has 37,000,000 
square miles, or nearly three times as much. A similar inequality 
will be found to exist, and nearly to the same extent, if we divide 
the globe into eastern and western hemispheres by a meridian 20' 
west of Greenwich. 

2. This subject is comprehended under the following divisions, — 
to wit : Contijients, lilands, Movntaing, Valleys and Posset, Table- 
Lands, Vokanoea, Earthqiiakeg, Caverns and Natural Arches, and 
Mineral Proditelions. 



What i« the siibjeol of Part Third? 1. What if the area of the globe? Under I lo the water? What i 
whiit two grand divisiona ia the surface c(nn|>ri?ed 7 What is the ratio of the land i buted? 2. How i» Ihis 



CONTINENTS. 



CHAPTER I. 

CONTIHENTS. 

3. Tb« l4knd, in regard to its configuration, is presented under 
two aspects, — namely : its horizontal out/ine and its relief or vertical 
elevation. The first relates to condnents and blands; the second, to 
mountains, table-lands, and plains. 

4. ContinentM. — Continents are vast, unbroken masses of land. 
Of these there are two: the Eaiterti, embracing Europe, Asia, and 
Africa; and the Western, which includes North and South America. 
Australia, from its great size, has sometimes been termed a conti- 
nent; but it is more properly classed among islands. Greenland 
may possibly be a part of an Arctic continent, extending around 
the north pole. 

Since the year 1819, various portions of land have been discovered 
near the Antarctic circle by American, English, French, and Rus- 
sian explorers, which have been regarded as the northern points of 
an Antarctic continent; but the question of their connection is not 
yet settled. 

The largest known mass of land in this region was discovered on the 
16th of January, 1840, by the United States Exploring Expedition, 
under Captain Wilkes, stretching east and west through a distance 
of 1700 miles Victoria Land, the next in size was first seen by 
Captam J C Ross, on the 11th of January 1841 The most 
southerly point attained by this daring navigator was situated in 
79' S lat , only 11° from the south pole 




B Continent. — The Eastern Continent extends through 
more than two hundred degrees of longitude, from Cape Verd, the most 
westerly point of Africa, in 17° 33' west longitude, to East Cape, tlie 
eastern extremity of Asia, in 170° west longitude, or 190° east longi- 
tude. It comprises one hundred and thirteen degrees of latitude, from 
Cape Cevero Vostochnoi, in Siberia, in 78° 16' north latitude, to Cape 
Agulhas, the most southerly point of Africa, in 34° 50' south latitude. 
The area of the Eastern Continent, with its islands, is about 
30,000,000 square miles. Its greatest depression is at the Dead Sea, 
the surface of whose waters in the summer is twelve hundred and 
ninety-eight feet below the level of the Mediterranean, from which it 
is separated by a belt of land fifty miles broad. In Central Asia 
the land rises to the highest elevation on the globe; where, towering 
above the stupendous chain of the Himalayas, Mount Everest lif^ 
its snowy head to the height of twenty-nine thousand one hundred 
feet above the ocean level. 



The three great divisions of the Eastern Continent differ materially 
in size. Europe is the smallest, and contains about 3,765,000 square 
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comprise? What issaid of A»atrDJi«and Oraeulsiid? Is there 
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How muTf continents are there? What regions do they 

■ '" ^- •'- Antarctic con- 



miles. Africa is nearly three times larger, having an area of 
10,936,000 square miles; while Asia, whose superficial extent ia 
15,196,000 square miles, is nearly five times greater. 

Europe and Asia resemble each other in several important physi- 
cal features; both are filled with rich and fertile regions, and tra- 
versed by vast mountain-ranges and great river-systems; while deep 
gulfe and bays pierce far into their coasts. 

In Africa, on the contrary, a large portion of the surface con- 
sists of sterile and sandy deserts; while an elevated plain occu- 
pies the interior of South Central Africa, and is watered by the 
streams that flow inland from the enclosing mountains. Its coast- 
line is almost unbroken, and but few rivers present facilities for 
internal communication. 

6. Weateni Continent. — The Western Continent extends fi^m 
Cape St. Roque, in 35° west longitude, to Cape Prince of Wales, in 
168° west longitude, — a distance of one hundred and thirty-three 
degrees of longitude. In latitude it stretches from Point Barrow, in 
72° north latitude, to the Strait of Magelhin, in 54° south latitude. 



Its suHace is computed at 14,595,000 square miles ; and it is, there- 
fore, only about half the size of the Eastern Continent. 



tinent? Give the fecte on this point. How far wHith did Captain Bom proceed 7 

5. I3e(icribe the Eaatem Continent in detail. Compare the divisinnH of thif con- 
tinent in respect to size. What is laid of Europe and Aua? What of Aliica? 

6. liwcribe the Wartem Continent. 
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The highest point of land on this continent is the peak of Acon- 
cagua, in Chili, which rises to the height of twenty-three thousand 
one hundred feet above the sea, but is still eix thouaand feet below 
the summit of Mount Everest. Depressions below the general sur- 
face occur, as in Dead Man's Valley, in California, which is 
hundred feet below the sea-level. 

Of the two divisions of this continent. North America is the 
larger, embraciug about 8,043,DOO square miles: the area of South 
America is computed at 6,552,000 square miles. 

7. CoMt-llnem. — By the term coast-line is understood the boundary 
line between the land and the sea. The greater the extent of coast- 
line which any country possesses, in comparison with its area, the 
more deeply must it be penetrated by gulfs, bays, and arms of the 
sea. These physical features are of great importance, since they 
affect not only its climate and productions, but also increase its facili- 
ties for commerce, by furnishing numerous ports and roadsteads, 
and thus most essentially contribute to its power, wealthy and in- 
fluence. 

The six grand divisions of the globe difier greatly in this respect. 
Europe and North America, leading in the march of civilization, stand 
first. Australia, South America, and Asia come next. Africa is 
the last. The following table exhibits, according to Ansted, the 
approximate ratio of the number of square miles to one mile of 
coast, in each of these divisions : — 

SQUARE MILES TO 0N£ UILE OF COAST. 

Europe 187 I Australia 340 

North America 266 Asia 628 

South America 440 | Africa. 738 

Not only is a wise and beneficent provision revealed in the in- 
dented shores and irregular boundaries of the continents, but also in 
the form and structure of the coasts themselves. Every one might 
have consisted, throughout its entire length, of dangerous and pre- 
cipitous clifis, with scarcely 8 bay or harbor, thus preventing com- 
mercial enterprise and intercourse with other parts of the world. 
Such rocky barriers exist in Norway, and on the iron-bound coast 
of Patagonia, but they are exceptions; and in their place we find 
low and shelving shores, afibrding easy access from the land to the 
ocean. 

8. Form and Elcvmtion or tbe ContlmentM. — A glance at a 
map of the world reveals tbe fact that the great continental masses 
tend to assume a peninsular form towards the south. Thus, South 
America ends in the bold promontory of Cape Horn, and Africa 
with the Cape of Good Hope, crowned with the Table Mountain. 
North America grows narrower as it advances southward, till a mere 
strip of land separates it at Panama from the Atlantic and Pacific 
Oceans. Greenland terminates to the south with Cape Farewell, 
and India with Cape Comorin. Malacca, Arabia, Greece, Italy, and 
Spain exhibit in the same directions the peninsular figure, the latt«r 
country ending in the rock-fortress of Gibraltar. 

The mean elevation of the continents depends, according to Hum- 
boldt, not so much upon their mountain-ranges as upon the extent 
and heights of their plains and table-lands. On the supposition that 
the mountains of the world were spread over the subjacent lands, 
the following estimate has been made. The levelled mountains of 
Europe would raise its surface but six hundred and seventy feet 
above the sea-level; those of North America, seven hundred and 



7. What ia iinderalood by the term coast-line? Howiathecoant-lineof a country 
connected with ite CDaimercial advantages and prottperilv 7 What is eaid respect- 



fifty feet; South America would thus be elevated eleven hundred 
and thirty feet; and Asia, eleven hundred and fifty feet. The average 



elevation of the two continents, omitting Africa, would be only 
nine hundred and twenty-five feet. The mean elevation of Afiica 
would probably be sixteen hundred feet, and that of Australia, pos- 
sibly, five hundred feet. 

9. Resemblance* and Contiwita. — The two continents corre- 
spond in certain particulars, but are strikingly dissimilar in others. 
The Eastern is almost divided across, from east to west, by extended 
seas, — the narrow isthmus of Suez alone connecting Africa with Asia. 
On the Western the waters have made a like encroachment, — the 
Atlantic Ocean forming westward an immense bay, and almost 
separating North America from South America, 

Both likewise extend, in broad masses of land, to about the same 
latitude north, and both terminate, towaivis the south, in vast trian- 
gular-shaped regions, — to wit : South America in the Western Conti- 
nent, and South Africa in the Eastern. 

Each has also its great cluster of islands, — the West Indian isles 
being the counterpart of the Eastern Archipelago ; and the fiords, or 
rock-bound inlets, of Norway are repeated in the ocean chasms that 
pierce the cliffs of the Patagonian coast. 

On the other hand, marked differences exist between the conti- 
nents. In the Western the general direction of the land is nearly at 
right angles to that of the Eastern; for while in the former the 
greatest line of length stretches from southeast to northwest, in the 
latter It extends from southwest to northeast. The chief mountain- 
ranges of the continents follow also similar courses. 

If we contrast the three great northern divisions of the two hemi- 
spheres with the two southern, striking diversities are likewise per- 
ceived. The former &r exceed the latter in size, and, owing to their 
mutual proximity, analogous climates, and fitcility of intercommu- 
nication, possess a physical unity which South America and Africa 
do not enjoy. 

It is also worthy of remark that the extent of the temperate re- 
gions, which are so peculiarly adapted to the full development of 
lan, is far greater in the northern than in the southern zone. 

These facts are not to be overlooked when we seek for the causes 
'hy the dominant races of the earth have ever been found within 
the three northern grand divisions. 



the ntructureofcoBslii? 8. Whatiatuud of the form and elevation of the continents? 
What of the elevation of Australia? 9. Describe the rexemblances and conttasle 
vhich eiiat between tlie continents. Wliat is wd respecting the extent of th« 
temperate regions in northern latitudes? 



CHAPTER II. 



1. I«l»nds comprise the remainder of the land, containisg toge- 
ther nearly one-fifth of its entire surface, or about 10,000,000 square 
miles. They are classified according to their gitualion into Conti- 
nefital and Oceanic, and in respect to their origin into Volcanic and 
Coral ialand*. 

2. Continental. — ^These islands, which are long in proportion to 
their breadth, are found skirting the shores of continents, running 
parallel to the maritime mount^n-ranges, and usually possess the 
same structure. 

They appear to be porljons of such ranges whose submarine vales 
have either been overflowed by the ocean, or never yet raised above 
its waves. Such is the chain of islands extending from the North 
Cape along the whole coast of Norway, and prolonged to Great 
Britain, through the Faroe, Orkney, Shetland, and Western Isles. 
To this class belong also the West Indian Archipelago, and the 
vast chain of islands on the eastern coast of Asia, extending from 
Kamtschatka to Formosa, with many others which a glance at the 
map reveals. 

England, it is supposed, was once connected with the mainland 
of Europe, but was afterwards separated by an irruption of the 
sea, which formed the Straits of Dover. To a similar cause is 
attributed the existence of the West Indies, and of the Archipelago 
of India. 

3. Oceanic hlands. — These, as their name implies, lie in mid- 
ocean, and form extended groups, which are regarded as the summits 
of submarine mountain -ranges. They are mostly found in the Pa- 
cific, which contains nearly seven hundred, and stretch away in a 
mighty chain from the coast of Asia, in a southeasterly direction, as 
far as Easter Island and 8ala-y-Gamez, a distance of eight thousand 



What U the Bulqect of Chapter IT. 7 1. How much of the land do iskndBcf 
TBeT Hovare tliejclatmfled? 2. What is eaid of continental inlands? G 






jcean contain? What great chain \s mentioned? Are there many of these 
a ^ej clatmtied? 2. What is eaid of continental inlands? Give islands in the other great oceans? 4. What in paid of volcanic islands? Wlint 
What is said respecling England, the West Indies, and the Archi- of their eit^it ? Where do they chiefly occur? Describe the three mmt Kmark. 
pelogo of India? 3. What are oceanic ieliuids? Hon are th^ arranged? What I able ranges, What volcanic islands are found in the Atlantic Ocean ? 5.Wliat 
are tb^ supposed to be? Where are they principally found? How many does | is said respecting the Tolcanic action that baa produced thcne islands? 



lilea. A few are scattered throughout the Atlantic and Indian 



4. Toleanle Islan4s. — Numerous islands exist in the ocean 
which are evidently the product of volcanoes. In some the fiery 
element is still active, and eruptions not unfrequently happen ; while 
in the rest the geological features prove unmistakably their vol- 
canic origin. The volcanic islands extend from Jan Mayen, in 72° 
north latitude, te the Antarctic lands, occurring chiefly in the 
Pacific and Indian Oceans, and forming three great belts, each 
thousands of miles in length. 

The fird b^ius with the Banda group of islands, and extends 
through the Sunda group of Timor, Sumbawa, Bali, Java, and Su- 
matra, and the Nicobar and Andaman Isles, into the Bay of Bengal, 
— a distance of more than twenty-five hundred miles. 

The leeond commences north of New Guinea, and, sweeping in a 
curve to the south, embraces New Britain, New Ireland, Solomon's 
Archipelago, the New Hebrides, and New Caledonia. 

The ikird, and most important, begins at Gilolo, one of the Mo- 
lucca group, and, passing northward, comprises the Philippine Isles, 
Formosa, and the Loo-Choo group, and, proceeding through the 
Japan Archipelago and the Kurile Islands, ends at the peninsula of 
Kamtschatka. 

In the Atlantic Ocean, the Azores, and the Madeira, Canary, and 
Cape Verd Islands, are all of volcanic origin, 

5, In numerous islands of this class active volcanoes exist; in 
others all commotion appears to have ceased, though the evidences 
of igneous action are still apparent In Fayal, one of the Azores, 
the undulations of the lava, before it hardened into rock, are still 
seen upon the clifls that &ce the ocean. 

Barren Island, in the Bay of Bengal, belonging to the Andaman 
group, is one of the most remarkable volcanic ialands now active. 
From the centre of the island rises a cone, eighteen hundred and 
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forty-«ight feet high, from which iaaue vast volumes of smoke and 
showers of red-hot stones, some of which weigh two or three tons. 



Only on the outer edges of the island does vegetation exist, but scant 
and dwarfed, and frequently blasted by the hot and fiery eruptions 
from the central cone, which is surrounded by a volcanic wall of 
nearly its own height The island is about twenty miles in circum- 
ference, and at a quarter of a mile from the shore no bottom ia 
found at the depth of one hundred and fifty fathoms. 

The beautiful bland of Madeira is one of many others in which 
all volcanic action seems to have ceased. 



6. But the mighty internal forces that have raised these islands 
from the deep ore still at work; and there are well-attested instances 
of new islands being formed by volcanic agency. In the group of 
the Azores new islands have successively appeared in the years 
1628, 1720, and 1811. The most remarkable of these occurrences is 
that which took place in the last-mentioned year, about a mile west 
of the western extremity of 8t Michael. 

The formation of the island was preceded by severe earthquake- 



Inscribe Barren Island. What is said of Madeira? 6. Hare volcsnic islands < 
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shocks, and, before they ceased, a dense column of smoke was seen, 
on the ISth of June, rising from the sea, accompanied with loud 
explosions and flashes of lightning ; and within the column were 
beheld large quantities of ashes, sand, and cinders. Soon after, a 
dark mass appeared, which was discovered to be the upper edge 
of a rock. It gradually Increased until the 4th of July of the same 
year, when it had attained its greatest size, forming an island a mile 
in circumference and three hundred feet in height, having a crater ' 
in the centre, from which boiling water was constantly flowing into 
the sea. 

This extraordinary spectacle was witnessed by Captain Tillard, 
who called the island Sabrina, from the name of the vessel under 
his command. In the following October the island began to di- 
minish, and a few months later its site was occupied by nothing but 
a reef, which was covered by the waves at high tide. In 1823 the 
depth of the sea at this spot was sixty fathoms, being twice as deep 
as it WB^ before the island arose. 

The island which appeared in 1720 was attended by the same 
phenomena as those which accompanied the one just described. It 
reached the height of three hundred feet, and retained its size for 
two years, after which it gradually disappeared. 

On the Icelandic coast a volcanic island called Nyde, or New 
Island, emerged from the sea in 1783, opposite Cape Reikianaes ; 
but jo a short time it sunk, and was again covered by the waves. 

In July, 1831, an island which received the name of Hotham, or 
Graham Island, was erupted from the sea, between the town of 
Sciacca, in Sicily, and the island of Pantellaria. It attained im 
elevation of two hundred feet, and was about a mile and a quarter 
in circumference. Before the close of the year it disappeared, and 
fifteen years aft«rwards the sea was more than two hundred feet 
deep at this spot. 

The new volcanic islands above described have been but tem- 
porary formations; but such a condition is not necessarily a charac- 
teristic of this phenomenon. Thus, the Aleutian group presents 
instances of recently-formed islands which appear to be permanent. 
Such are the two which were added to this group in 1806 and 1814. 

The first of these was ten years in forming, appearing in 1796 and 
gradually increasing until 1806. In the latter year it was visited 
by some scientific explorers, the soil, before that time, being too hot 
to tread upon. It took six hours to sail around the island, and five 
to walk to its summit. The second island, after reaching an altitude 
of three thousand feet, sunk a little; but both have since remained 
unchanged. 

The most remarkable instances of the kind have occurred in the 
Bay ofSantorini, in the Grecian Archipelago. The island of Santo- 
rini, oneof the Cyclades, is in the shape of a horseshoe, and encloses 
an oval bay, about seven miles long and five miles broad, within 
which are situated four islands that have arisen within the period 
of history, — the last as late as the year 1866. 

The first of these, called Palaia Kameni, was erupted about two 
centuries before the Christian era. The second, Mikra Kameni, 
emerged from the sea in 1573, and rises in the midst of the bay to 
the height of one hundred feet A much larger island, named Nes 
Kameni, was formed about the middle of the year 1707. 
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It appeared at a gpot where the water had previously been from 
five hundred to six hundred feet deep, and attained a general eleva- 
tion of from twenty to thirty feet, with a circumference of nearly two 
miles ; and at length a conical mountain arose, three hundred feet 
high, crowned with a crater. The formation of the island was ac- 
companied with an earthquake and loud subterraneous noisea, while 
Bmoke, flames, and vapors issued from the sea and the uprising land. 

On the Slet of January, 1866, according te the Greek correspond- 
ent of the London Times, a noise, like volleys of artillery, was heard 
at Santorini, but without any earthquake. On the following day, 
flames appeared above the sea in a part of the bay called Vuicanos, 
rising to the height of fifteen feet, and were also seen streaming at 
intervals Irom the southwestern portion of Nea Kameni. 

This island was rent by a deep fissure, and in the southern part 
sunk considerably. On the 4th of February the eruptions became 
more violent, and the new island was visible next morning, increasing 
sensibly to the eye as it rose out of the sea at a short distance to the 
south from Nea Kameni. Within five days it attained a height of 
from one hundred and thirty to one hundred and fifty feet, having 
a length of three hundred feet and a breadth of one hundred feet. 

The bottom of the bay around Nea Kameni was greatly elevated 
during the eruptions, the depth of the sea in one place being only 
one hundred and eighty feet where it was formerly six hundred feet. 
The temperature of the sea rose from 62" Fah. to 122" Fah. at 
points as near te the seat of volcanic action as it was safe to ap- 
proach. The formation of this Island is illustrated by the cut at the 
head of this chapter. 

7. ConU lHl»nds »nd ForDi»tioBs. — These wonderful struc- 
tures are the work of small marine animals belonging to the class 
of the polyps which exist in countless multitudes in the Indian and 
Pacific Oceans and the tropical seas, and which live together in 
communities of vast extent. 

The coral is an aggregation of steny cells, composed of carbonate 
of lime, and secreted by the animals that envelope it from their food 
and from the waters of the ocean, being formed like hones in the 
higher orders of animals. 

The coral rock consists of the united skeletons of dead polyps. 
Once elevated above the surface of the sea, and subjected to the 
action of the elements, the rock becomes disintegrated, while seeds 
and plants are borne thither by the winds and currents; and soon, 



the power of a tropical sun, vegetation clothes the naked 
and the stately palm risee with its graceful foliage. 



A wondrous variety of form prevails in the coral structures; for 
there is hardly any type of vegetation, whether trunk, branch, leaf, 
or flower, which is not copied by the coral animals. 

These formations occupy a belt of the ocean limited north and 
south by the isothermal lines of 70° Fah. 

The coral animal always builds perpendicularly upwards. It 
cannot exist above the surface of the water, nor at a greater depth 
than from one hundred and fifty to one hundred and eighty feet. 
Yet the coral rock extends far below this limit ; for, at the distance 
of but a few hundred feet from the shores of coral islands, no bottom 
has been found at the depth of four hundred fathoms. 

This last fact is explained by Mr. Darwin upon the theory that 
the bed of the ocean upon which the coral insects began, at first, to 
build has gradually sunk, while they continued, as fast as it sub- 
sided, to work upward te the surface of the water. The existence 
of coral above the sea-level is attributed, iu the case of islands, to 
volcanic agency; but the vast blocks which are sometimes found 
upon their coasts have been hurled up from the sea by the force of 
the waves. 

There are four difierent kinds of coral formations, — namely: La- 
goon Iglandt, or _ (^ ^■- -C^^^^Jr, 
AtolU, Encircling - - ^ ^ =--= -^ 
Reefs, Barrier 
Reefs, and Coral 
Fringes. The first 
three occur only 
in the Pacific and 
Indian Oceans, 
while the latter i 
are found in some i 
{(artsoftbeAtlan- j 
tic, as in portions j 
oftheWestlndiee, ' 
and also in vari- 
ous other locali- 
ties in the three 
great oceans. hgoon island, or ATOLnsourM p*cifi.i. 

8. IiMgooD Islands. — A lagoon island, or atoll, consists of a ring 
of coral enclosing a lagoon, — a portion of the ocean. The width of 
thb ring above the water from the main ocean to the lagoon is, oD 
an average, about a quarter of a mile, and its height above the sea 
is usually not greater than from six to twelve feet. So low, indeed, 
are these Islands that they are imperceptible, even at a short distance, 
unless they are clothed with the foliage of the palm, cocoanut, and 
pandanus, as is frequently the case. 

On the outer side the coral ring slopes down into the sea for a dis- 
tance of from three hundred to six hundred feet from the shore- 
edge, — the water gradually deepening to about one hundred and 
fifty feet; beyond this point the sides sink suddenly to an unfathom- 
able depth. On the inner side the ring shelves into the lagoon by 
a succession of ledges of living coral, the polyps being of a difierent 
species from those which construct the outer portion of the ring. 
The depth of the l^^on varies from one hundred and twenty to 
three hundred feet. 

Lagoon islands are sometimes circular, but are more iisnally oval, 
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or irregular in form. They have openings Id the ring, through 
which tho tide enters, and ships find secure harbors within their 
protecting barriere. Their length varies in their greatest extent 
from two to about ninety miles. The atoll of Suadiva is forty-four 
miles long and thirty-four broad; while one, belonging to the Mal- 
dive group, has a length of eighty-eight miles, and is from ten to 
twenty miles across. 

Islands of this class occur both singly and in groups; but they 
are usually found in extended archipelagoes. The most remarkable 
instances of this kind in the Pacific Ocean are the Dangerous and 
Caroline Archipelagoes. 

Dangerous Archipelago, which lies east of the Society Islands, is 
composed of eighty atolls, generally circular, surrounding very deep 
lagoons. The coral rings rise ten feet above the sea, which beats 
upon them with tremendous foroe. 

The Caroline Archipelago, which is north of Papua or New 
Guinea, surpasses all other* in size, coutaining no less than airty 
groups of atolls, stretching through a distance of more than twelve 
hundred miles. Many of these are of great extent, and all are 
exposed to hurricanes and the sweep of violent seas. 

The Maldive, Laccadive, and Chagos Archipelagoes, running 
southward from the western extremity of the peninsula of India, 
exhibit the same formation. The Maldive group is four hundred 
and seventy miles long and fifty miles broad, the atolls being 
arranged in a double row, separated by a sea of unknown depth. 
The Laccadives lie north of the latter, and consist of atolls nearly 
circular, extended, like those of the Maldive group, in a double row. 

9. EncIrcliDB Reefk.— These difier from atolls only in the fact 
that, within the lagoon, one or more islands occur, which are usually 



of great height, and at a distance of two or three miles from the 
shore. The encircling reef rises on the outside from a very deep 
ocean, and, within, is separated from the island by a circular chan- 
nel from two hundred to three hundred feet deep: the reef, it is sup- 
posed, surrounds the submarine base of the island. 

In the Caroline Archipelago the island of Hogoleu exhibits a fine 
example of the structure. Here the coral rampart is one hundred 
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and thirty-five miles in circuit, having channels so wide and deep 
that ships of the largest size can enter the lagoon with ease and 
moor in safety. Within the lagoon are six or eight islands, which 
rise to a considerable height. 

Tahiti, the chief of the Society Islands, afibrds a similar instance, 
and one of remarkable beauty. Enciroled by a narrow coral reef, 
from which it is separated by a lagoon one hundred and eighty feet 
deep and from half a mile to three miles broad, the island towers in 
the midst to the height of seven thousand feet, its lofty sides clothed 
with forests of cocoanut, bread-fruit, and palms, and all the rich aad 
varied productions of a tropic clime. 

10. B«rrl*r Recfb. — Barrier reeft are vast coral walls, running 
parallel to the coasts of a continent or an island, — in the latter case 
skirting only a portion of the shore. New Caledonia has a reef of 
this kind, which extends for a distance of four hundred miles along 
one side and around the two ends of the island. 

But the finest instance of this structure is the Great Barrier Reef 
on the northeastern coast of Australia, which traverses the ocean for 
more than one thousand miles. This wonderful rampart, ranging 
in breadth from six hundred to five thousand feet, rises from a sea of 
unfathomable depth, and sweeps along at a distance from the shore 
varying from twenty to seventy miles. Throughout its whole line it 
is nearly unbroken, a few openings only admitting vessels into its 
vast sound, which is navigable from end to end, the water being 
from sixty to three hundred and sixty feet deep. Upon this mighty 
barrier the ocean falls with prodigious power, long Hues of breakers, 
miles in extent, thundering over the defiant reef, and descending in 
continuous c&taracts of foam. 

11. CormX Fringe*. — These are simply belts of coral that line 
the shores in coralline eeas. A great extent of coast is skirted by 
these reefs, which, as they often surround shoals, are very dangerous. 
Where the coral sinks abruptly they are only a few yards wide; but 
where it slopes gently beneath the waves the reef is broader, fre- 
quently stretching out a mile from the land. 

12. Thera are reasons for believing that a large part of the Pa- 
cific in the tropical regions was once occupied by a continent, some 
portions of which slowly sinking below the level of the sea, the tops 
of the mountains and table-land were changed into the islands and 
archipelagoes that now exist This theory, according to Darwin, 
who has fully explored the coralline seas, will explain all the varied 
appearances preseuted by the coral formations. 

13. Biae nnd AFrangement or Islands. — Islands vary in size, 
&om the smallest spots upon which the sea-fowl rests, to immense 
masses of laud that embrace kingdoms and vie with continents in 
their dimensions. Chief among them is Australia, which is nearly 
as large as Europe, containing an area of about 3,000,000 square 
miles, — a region rich in gold, but diverse from other countries in 
almost every particular. Its flowers are without fragrance, its birds 
without song, and its forms of animal life are extremely siugular 
and unique. 

Islands, as we have seen, exist commonly in groups and archipela- 
goes, and seldom occur alone. Single islands are usually small, and 
volcanic in their origin. The most remarkable instances of this 
class are Ascension Island and St Helena. The former ia six hun- 
dred and eighty miles from the latter, fourteen hundred and fifty 
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from the Airican coast, and five hundred and twenty from St. Mat- 
thew, which is the nearest land. St. Helena is eighteen hundred 
miles from the coast of Brazil, and twelve hundred from Africa, 
the least distant shores being those of Ascension. It rises abruptly 
from the ocean, a huge mass of frowning volcanic rock, and has 
acquired celebrity as having been the prison-home of Napoleon 
Bonaparte after his final defeat at Waterloo. 



CHAPTER III. 



MOUNTAINS, VALLEYS, A 

1. Thus &r we have viewed the land in respect to its hori- 
Eontal outline, or eoidowr. We are now to describe it in respect 
to its relief, or elevation above the ocean, under the three great 
divisions of Mountaiiut, with their valleys and passes, Table-landa, 
and Plaint. 

2. MoDiitaluM »Dd their Btra«tare. — Mountains are the higher 
elevations of the land, and vary in altitude from the height of 
twenty-nine thousand one hundred feet to two thousand feet above 
the aea-level. All inferior elevations are termed hHi». 



Single mountains, unconnected with similar eminences, are of rare 
occurrence, and the instances that exist are chiefly volcanic in their 
nature. Such are Mount Egmont in New Zealand, Stromboli in the 
Mediterranean, and the Peak of Teneriffe on one of the Canary 
Islands. 

3. These grand natural features generally consist of lofty pro- 
tuberances united to each other at their bases by ridges, forming toge- 
ther a mouniainrrange. The ranges commonly run parallel to one 
another, and, when numerous, constitute a vast chain or movntain- 
system. In these systems the central range is usually higher and 
grander than the rest, its towering peaks overtopping the summits 
on either side. It is also worthy of note that the extremities of a 
chain are, for the roost part, its lowest elevations, while the loftiest 
points are found near the centre. 

From the main system secondary chains not un&equently branch 
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off at different angles, as in the case of the Ghauts in India, and of 
the Apennines in Italy. Mountain-chains usually run in the direc- 
tion of the greatest length of the continents and regions where they 



occur; but their course is by no means unvarying; for they are 
seen now sweeping along in curves, and then deviating again and 
again from the prevailing direction in angles of greater or less 
extent. 

The vast chain in America, formed by the Rocky Mountains and 
the Andes, and the immense system which, under various names, 
stretches from the Pyrenees, in Europe, through the Caucasus and 
Himalayas to the northeast coast of Asia, afford the most striking 
illustrations of this law. It is exemplified also in the secondary 
chains; for the Kiolen Mountains in Norway, the Eamtechatka 
ranges, and the Ghauts and the Apennines, extend through the 
length of their respective peninsulas. 

4. 81op<«. — In all the continents the surface rises gradually from 
the sea-shore to the high mountain-systems of the interior ; but these 
do not occupy a central position; and, on this account, a gentle 
broken slope usually exists on one side of the chain, and an abrupt 
descent on the other. Thus, the Andes descend rapidly towards the 
Pacific, but gradually towards the Atlantic, and the Atlas and 
Taurus Mountains present their most rugged sides to the Mediterra- 
nean. The Pyrenees are also steeper towards the south than towards 
the north ; while in the Cantabrian Mountains the reverse is true 
In the United States the Alleghauies exhibit the same structure, 
descending abruptly towards the east and sloping tewards the west 




According to Malte Brun, this peculiarity is subject to no constant 
rule, but is dependent upon local causes : yet it appears to he the 
case that the elope is commonly towards the mainland, while the 
steep declivity faces the sea. This feature is particularly marked 
in the contiguous ranges of the Pyrenees and Cantabrian Mountains, 
where, as just stated, the positions of the precipitous sides are 
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reversed. A glance at the map showB that the Bay of Biscay is 
north of the Cantabrian Mountains, and the mainland of Spain 
towards the south; while the empire of France lies north of the 
Pyrenees, and the Mediterranean breaks upon this range at its 
southern extremity. 

5. Relation between Honntaln-Srslem* and Oeeans. — 
According to Professor Dana, the highest mountain, In all the grand 
divisions of the globe, feces the larger ocean. Thus, in the Western 
Hemisphere the lofty chain of the Rocky Mountains and Andes 
looks towards the vast Pacific ; while the lower ranges of the AUe- 
ghanies and Brazilian Mountains face the lesser Atlantic. 

In the Eastern Hemisphere the same law obtains. In Asia, the 
Himalayas, the highest mountains in the world, look down upon the 
lai^^est expanse of ocean on the globe ; while the lower Altai system 
skirts the great Siberian plain, washed by the Arctic Ocean 

In Africa the loftiest peaks are on the side of the Indian Ocean, 
and in Australia they are directed towards the Pacific, the larger of 
its bordering oceans. 




6. So numerous are the ranges, and their adjacent valleys, 
which form a mountain -system, that It ia often hundreds of miles 
broad, and, with its infinite variety of surface, presents a diversity 
of scenery exceedingly sublime and beautiful. Here a bold range is 
seen sweeping along for leagues, clothed with stately forests over- 
topped by frowning cHfis, and, beyond, a mightier one, with its sides 
ploughed by the glacier and the torrent, and its towering summits 
crowned with perpetual snow. 

These are all intersected by valleys and broad table-lands, which, 
in the higher elevations, as in the Himalayas and the Andes, are 
bleak and sterile; but, at lower altitudes, vales of enchanting beauty 
spread out between these vast chains. Such is the fenious Vale of 
Cashmere, called by the Orientals the " Paradise of India," and the 
"Garden of Eternal Spring." Encircled by the colossal ranges of 
the Himalayas, and having an altitude of seven thousand feet above 
the sea-level, this lovely region enjoys a mild and temperate climate. 
Well watered and fertile, it teems with delicious fruits and ft'agrant 
flowers; and the rich productions of the soil are equalled only by 
the surpassing beauty of the landscape. 

The two great divisions of the laud — the Eastern and the Western 
Hemisphere — exhibit a remarkable contrast in respect to their 
relief: in the former the mountains and table-lands predominate, 
and in the latter the plains. 

MOXJKTAIN-SYSTEMS OF THE WESTERN CONTINENT. 

7. Tkere are «lx nionntaln-HrateniB in the Western Continent, 
— three in North America and three in South America: namely, 
the Rocky Mountain, the Pacific, and the Appalachian or Alle- 
ghany systems in the former; and the Andean, Parime, and Brazilian 
systems In the latter. 



NoBTH American Mountaik-Stbtevs. 
8. BeekT Mountain Srstem. — These lofty mountains- 
run generally in two, and, in some regions, in three, parallel 
— begin on the north at the Arctic Ocean, near the parallel 
north latitude, and extend, in a southeasterly direction, to a 
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tain-knot near the sources of the Arkansas, in about 40° north lati- 
tude, from which point the southward ranges diverge. 

The eastern chain rises as a vast broken wall, with huge moun- 
tain-masses juttmg out like buttresses upon the great eastern plain. 
Between these two chains lies the noble valley of Santa Yk, iStj 
miles broad at its northern extremity. The loftiest peaks of this 
system are Mount Brown and Mount Hooker, — the former being 
16,000 feet high, and the latter 15,700 feet. 



From these culminating points the chain sinks gradually towards 
the Arctic Ocean ; but even in 62"* north latitude its height varies 



6. Whftt relation existe between the ocean and monntain-sTiitenM? GiveilluHtra- oontinenta differ? 7. How many moiintain-iiysleinRBre found in iJie Wertem Con- 
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from 3000 to 4000 feet above the sea. Beyood the mountain-knot, 
near the parallel of 40^ north latitude, this mighty barrier assumes 
the name of the Sierra' Madre; and, extending through Mexico, 
bounds on the west its beautiful table-land, and riees south of the 
city of Mexico, in the towering volcanic cones of Popocatepetl and 
Iztaccihuatl, to the respective heights of 17,720 and 15,300 feet. 
Thence, stretching towards the south, it is prolonged in the vast 
volcanic zone of Central America, and terminates at the Isthmus of 
Panama. The entire length of this immense chain is estimated at 
five thousand eight hundred miles, and its -greatest distance from 
the Pacific ia about nine hundred and thirty miles. 

9. Pacific Bratcm, — This chain rune west of the Bocky Moun- 
tains along the Pacific coast, from which it is never distant more 



than about one hundred and seventy-five miles. It begins at the 
north, in about the same latitude as the Kocky Mountains, and ex* 
tends southward under the names of the Beaver Mountains, Cascade 
Range, and Sierra Nevada, and, embracing the mountains of Lower 
California, ends at Cape St. Lucas. 

On the north. Mount St. Elias, the loftiest land in North America, 
attains the altitude of 17,900 feet; while in the Cascade Range the 
gigantic peaks of Mount Hood and Mount Sl Helens lift their sum- 
mits above the ocean, — the former to the height of 14,000 feet, and 
the latter to the altitude of 13,300 feet 

As this system extends southward, its altitude and ^breadth 
diminish, till, in Lower California, it becomes a single ridge, and 
bears the name of the Sierra St. Lucia. 

The Kocky Mountain and Pacific systems, with the plateaus 
existing between them, have been included under the general 
name of the Andes of North America, and constitute one of the 
highest and largest mountain-systems of the globe. The bulk of 
the uplifted land surpasses that of the South American Andes, 



Where does the Sierra Madre bejpn? What volcanic raounlains rineronth ofthe 
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being twice as broad as the latter, and exceeding it in length by a 
thousand miles. 

10. Tbe Alleghanr, or AppnlnelilnD, Sjatcm. — This chain 
comprises the mountain-ranges on the Atlantic Ocean, and extends 
southwesterly, under various names, from Labrador as &r as North- 
ern Alabama and Georgia, to about 34" liorth latitude. It begins 
on the north with the Wotchlsh Mountains, which are situated to 
the north of the Gulf of St. Lawrence. South of this belt com- 
mence the ranges of the Notre Dame, White, Adirondack, and 
Green Mountains, and these are succeeded by the Alleghanies, which 
are prolonged to tbe southern extremity of this mountain-zone. 

The entire length of this chain is about two thousand miles, with 
a breadth varying from one hundred and fifty to two hundred miles. 
It is a complex system, composed of numerous parallel ridges whose 
summits seldom rise higher than about four thousand feet above the 
sea. Its loftiest peak on the north is Mount Washington, in New 
Hampshire, 6234 feet in height ; while, higher than all others in 
this chain. Mount Buckley in North Carolina rises to the altitude 
of 6775 feet. 

11. Ranges of mountains are found traversing the three principal 
West Indian islands, — namely, Cuba, Haytt, and Jamaica. The 
mountain-zone of Cuba divides the island into two unequal parts, — 
the highest elevation being at the southeastern extremity, where the 
Sierra del Cobre reaches the altitude of 7200 feet. 

Two principal mountain-chains extend through Hayti, the highest 
of which is the Cibao Mountains, "which rise to the height of 8600 feet 
above the sea-level. In Jamaica tbe Blue Mountains, with their 
varied aspectaof grandeur and beauty, run through tbe whole length 
of the island. The three highest peaks of its principal range, called 
the Cold Ridge, have, according to some authorities, tbe respective 
heighu of 8184, 7656, and 7676 feet above the ocean. 

South American MooNTAis-STSTEBie. 

12. Th« Srstem of tbe Andes. — This munificent chain ex- 
tends southward from the Isthmus of Panama on the north, through 



the whole length of South America, along the Pacific coast, termi- 
nating in the rugged promontory of Cape Horn. Its component 

system extends southward, what is said of its height and breadth? What general 
name ban been pven to the two systems just desciibed? Howdo they compare mth 
the South American Anden? 10. Describe the Alleghany sytitem. What are its 
higlieot points? 11. Describe the mounlain-eynteraB in Cuba, Hayti, and Jairuuca. 
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systems are the Andes of Colombia, aud the Andes of Ecuador, 
Peru, Bolivia, and ChilL In Colombia the chain consists of three 
vast parallel ranges, — namely, the Eaetem, Central, and Wetlem 
CardillertM ;^ but in Ecuador it is composed of only two. In Peru, 
the Andes extend northward from the knot of Pasco, in 10'42'fouth 
latitude, in three immense belts, as in Colombia, and to the south 
iu two mighty ranges to the Chilian Andes. The latter, consisting 
of a single ridge about thirty miles broad, is prolonged in thia form 
through Chili aad Patagonia to Cape Horn. 

For sis hundred and fifty miles along the coast, the Patagonian 
Andes rise from the depths of the Pacific, — colossal walls of rock, 
split by yawning fissures like the fiords of Norway, and ending in 
huge glaciers towards the .sea. 

The stupendous system of the Andes has a length of four thousand 
eight hundred miles, and a breadth varying from forty to three hun- 
dred and fifty miles. It is one of the loftiest chains in the world, 
its average elevation being nearly 12,000 feet, while its base covers 
an area which has been estimated at 531,000 square (geographical) 
miles. Twenty of its peaks, according to Herschel, attain an alti- 
tude of more than 19,000 feet. Chief among them is Aconcagua, in 
Chili, which lifts its snowy top to the height of 23,100 feet, while 
Chimborazo, with its summit 21,420 feet above the sea-level, ranks 
next in altitude. 



13. HoDntaln-Srsliem or Farlme. — This system consists of a 
group of irregular mountain-ranges of moderate extent, which tra- 
verse, in various directions, the elevated region embraced by the 
Orinoco and Amazon Rivers; among them are the Sierras Acaray, 
Parime, and Pacarsima. The culminating point iu this system is 
found in the latter range, which rises, in the peak of Roraima, to 
the height of 7150 feet above the ocean. North of the Parime system 
lies the coast-chain of Venezuela, at whose western extremity the 
snowy peak of St. Martha reaches an elevation of 19,000 feet. 

uiges are properly the Cotdillerae, 



14. BnMlllan Bfatem. — Like the Parime chain, the Brazilian 
Mountains form an isolated group, extending from Cape St. Roque 
to the river La Plata, at varying distances from the coast, and pos- 
sessing an averse height of 3200 feet. The most easterly ranges, 
under different names, run nearly parallel to the Atlantic coast for 
a distance of seven hundred miles, with a breadth of about four hun- 
dred miles. The mountains of the interior are apparently connected, 
and form a chain whose general direction is from east to west. 
From one of these mountains rises the peak of Itambe, 5960 feet 
high, — the loftiest elevation in Brazil. 

MOUNTAIN-SYSTEMS OF THE EASTERN CONTINENT. 

16. The mountains of the Eastern Continent are mostly comprised 
in an immense belt, which, in its main direction, extends from west 
to east through the centre of the continent, — from Northern Africa 
and Portugal to Behring Strait. It stretches through more than 
hundred and eighty degrees of longitude, and has a length of 
about nine thousand miles. Unlike the great American systems, 
which run in distinct and continuous Vines, with few lateral ranges, 
this vast zone consists of a maze of mountains, the principal chains 
extending, commonly, east and west, and their numerous subordinate 
ranges north and south. It is divided into three groups of systems, 
— to wit, the European, Aaiatie, and African systems; to which may 
be added the Awtralian. 



16. Seven systems are found in Europe, — namely, the Scandin 
BriiUk, Sardo-Cortwan, l^ianieh, Alpine, Caucasian, and Ural. The 
Sarmatian ranges have sometimes been classed as an eighth system ; 
but, OS their greatest elevations — the Valdai Hills — rise no higher 
than 1100 feet, they cannot properly be termed mountains. 

17. Sc«itdlH«Tl«n Sjatcm. — This chain comprises the moun- 
tains of Norway, Sweden, Lapland, and Finland, and extends along 
the entire coast of Norway for the space of one thousand miles, 
under the names of the Dovrefield, Langfield, and Kiolen Moun- 
tains. They rise for the most part above the snow-limit, and the 
highest peak is Sneebattan, about 6000 feet above the sea. 

18. Britlaii 87st«iii. — This is one of low elevation, the highest 
summit being Ben Cruachan, in Scotland, which attains an altitude 
of nearly 5000 feet. Its chief component ranges are the Grampians 
In Scotland, the Cumberland Mountains in England, and the Cam- 
brian in Wales, together with those of Ireland. The Grampians 
have many ranges from 2000 to 3500 feet high. In England the 
culminating point is Sea Fell, in the Cumberiand Mountains, which 
rises 3166 feet above the sea. Suowdon, 3571 feet high, is the 
loftiest peak in Wales; and in Ireland, Carran Tual — rising above 
all others — attains an altitude of 3400 feet. 

). SMrd«<Cor«le«a Sratcm. — Within this system, as its nnme 
implies, are embraced the mountains of the islands of Sardinia and 
Corsica. It extends in the direction of tbe length of the two islands, 
being broken by the Strait of Bonifacio. It is a high, rugged, and 
irregular chain, and culminates in Monte Rotondo in Corsica, which 
rises to the height of 8767 feet. 
20. Bpanlalt Bratcm. — This includes all the mountains of Spain 
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and Portugal, together with those of France south of the Garonne. 
Its component chains are the Pyrenees and Cantabrian ranges, the 
Sierra Morena, the Mountains of Castile, and the Sierra Nevada, 
which terminates in the frowning rock of Gibraltar. The culmi- 
nating point in this system is the peak of Mulahacen, which rises 
from the Sierra Nevada to the height of 11,660 feet. The great 
chain of the Pyrenees extends from the Bay of Biscay to the Medi- 
terranean Sea, forming a natural rampart between France and Spain. 
Its principal crest is a wavy line, having an average altitude of 7000 
feet, but broken by numerous peaks, the loftiest of which is Mount 
Maladetta, 11,168 feet high. 

21. Alpine Sratem.— This is the noblest and most complex of 
all the European systems, covering the whole of Central and part 
of Southern Europe, and culminating in crests and peaks of unri- 
valled sublimity and beauty. 
The principal chain, which is remarkably continuous, stretches 
from Genoa to Vien- 
- _ nainLowerAustria. 

■-" -r-?"-,"" ■ "_' ^ Taking as a stand- 

point the mountain- 
knot of St. Gothard, 
this vast system is 
developed towards 
the west in the 
masses of the Jura 
Mountains, and, be- 
yond these, is con- 
nected, through the 
C^vennes range in 
Bon them France, 
with the chain of 
the Pyrenees ; while, 
branching off north- 
ward from the Jura 
range, the Vosges 
Mountains extend 
through the Valley 
of the Rhine. 
Southward from St Gothard the Alps sweep round in a magnifi- 
cent curve to Genoa, and are extended in the long chain of the 
Apennines through the whole length of Italy. Nor does this chain 
terminate in the Italian peninsula; for it may be regarded as pro- 
longed into Sicily, where it rises to the height of 10,874 feet in the 
active volcano of Mount Etna. 

Now advancing to the cast, we see this great system sending 
down southward another long range, forming the Pindus Mountains, 
which run parallel to the Adriatic Sea, traverse Albania and Greece, 
and rise to a lofty elevation in the classic peaks of Olympus and 
Parnassus. Eastward of the Pindus range lie the Balkan Mountains, 
— a rugged and broken chain, which extends as far as the Black Sea, 
embracing the bold barrier of the ancient Heemus, 8874 feet high. 

Still farther on, the Alpine chain branches off to the north in the 
HartE and Budetic Mountains ; and last, closing this great systei 
succeed the Carpathian Mountains, which enclose on the east the 
plains of Hungary within the vast sweep of their semicircular chain. 
The most prominent of its component ranges b Mount Tatra, s 



icky mass 7000 feet high and 50 miles long, — reaching in the peak 
of Ruska Poyana an elevation of 9912 feet. 



Mont Blanc and Monte Rosa are the loftiest peaks of the Alpine 
system, — tbe former rising to the height of 16,668 feet above the 
sea, and the latter 15,223 feet. The base of tbe higher Alps is esti- 
mated by Humboldt to contain an area of 24,300 square (geo- 
graphical) miles. 

22. CaneMHlftB SrBt«»- — Stretching between the Black and 
Caspian Seas is the Caucasian chain, which separates Europe from 
Asia. It is seven hundred miles long, and has a breadth varying 
from sixty to one hundred and twenty miles. Numerous spurs 
branch off from the main chain, whose highest summit is Mount 
ElburuB, 17,776 feet above the ocean. 

23. UfbI BTatcni. — This chain is a narrow mountain-zone dividing 
Europe from Asia, and hardly anywhere presents the usual features 
of a mountain-system. It runs northward to the Arctic Ocean, and is 
prolonged to the eastern extremity of Nova Zembla, — a distance of 
seventeen hundred geographical miles. These mountains aro rugged 
and precipitous, and abound in rich deposits of gold and malachite. 

Mountain-Stbtems of Asia. 

24. The mountains of Asia are comprised in six systems, — namely, 
the Asia Minor, Hindoostan, Aeeam, Kuen-Lun, Thiatii^an, and 
AUai systems. 

25. A»l» Minor STWtem. — Passing over the Sea of Marmora 
frota Europe into Asia, the grand mountain-zone of the Eastern 
Continent is revealed in the ranges of the Taurus and Anti-Taurus, 
each of which towers in bold peaks to an altitude of 13,000 feet. 

The former, skirting the shores of the Mediterranean, is con- 
nected on the south with the ranges of Lebanon and Anti-Lebanon, 
which are prolonged through Syria to Mount Heimon, 10,000 feet 
high, and thence through Palestine to the Red Sea, where the sacred 
mountain of Horeb, from the height of 8593 feet, looks down upon 
its waves. Stretching southerly beyond this point, along the Ara- 
bian shore, the mountain-belt sinks in altitude till it reaches Medina; 
then, rising, it skirts the Red Sea coast as far as Aden. 

To the east the Taurus range extends into Armenia, and reaches 
its highest point in Mount Ararat, 17,210 feet above the sea. South- 
ward of Ararat are the Zagros Mountains, stretching through Kur- 
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dUtan and continued in numerous ranges to the FerGian Gulf and 
the Indian Ocean. 

The Anti-Taurus, sweeping along the southern Bhores of the Black 
Sea, meeta with the chain of the Caucasus comiDg down on the 
northeastera side. From this knot tlie great mountain-belt, ad- 
vancing eastward, bends round the southern coast of the Caspian Sea, 
under the name of the Elborz Mountains, and culminates in the 
peak of Demavend, 14,660 feet high. Bounding Persia on the 
north, it stretches along in parallel ranges to Herat, where it joins 
the chain of the Hindoo Koosh. 

26. HonotalB-SyMtcm of HindiNwteD. — ^This consists.^rri, of 
the vast and complex ranges of the Hindoo Koosh, and, tecondly, of 
the minor ranges of the Indian peninsula; the whole forming an 
immense network of mountain -ramp arts, enclosing various table- 
lands and plains. 

27. Hindoo Kootk. — ^The great mount^o-zone which we have 
traced in its course from the western shores of Europe, is here de- 
veloped in its most magnificent and sublime forms. From Herat it 
extends eastward in two ranges, — that on the south entering India 
hj the pass of Cabul, close to the Koosh Mountain, 20,000 feet high, 
which gives its name to the whole chain ; and, sending down towards 
the south the Huzarefa and Sulimau Mountains, stretches on to the 
lovely Vale of Cashmere. 

The northern range, which is here somewhat broken, unites — in 
the vicinity of the Beloor Mountains and of the sources of the Ganges 
and Sutlege — with a maze of mountain-masses of the grandest forms. 
To the east it is prolonged in the Kuen-Lun Mountains ; while to the 
southwest the stupendous chain of the Himalayas, with its colossal 



peaks and immense transverse spurs, sweeps down in a vast curve to 
Bootan, and up to Assam, — a distance of thirteen hundred geo- 
graphical miles. 

This chain, the loftiest in the world, abounds with scenery sur- 
passingly mi^ificent and sublime. Gorges and abysses are here 
beheld so deep and narrow, and overhung by precipices of such tre- 
mendous height, that the rays of only a vertical sun can pierce the 
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thick gloom that shrouda their depths ; while more than forty peaks, 
uprising from the spurs of this mighty chain, lift their snowy tops 
to altitudes exceeding 20,000 feet. Peerless among them towers 
Mount Everest, whose glittering crest — the culminating point of the 
globe — is 29,100 feet above the sea. 

28. Ranges of the Peninsula. — South of the Himalayas ' various 
subordinate ranges extend over the peninsula of India, the chief 
of which are the AravulH, Vindhya, and Batpoora Mountains, and 
the Eastern and Western Ghauts. 

The Ghauts skirt the Malabar and Coromandel coasts, enclosing 
the table-land of Deccan, aud, uniting beyond Mysore to the south, 
form the beautiful and salubrious country of the Neilgherry Hills, 
which rise in the peak of Dodabetta to the height of 8760 feet. This 
region enjoys almost perpetual spring, and is the general resort in 
India for those whose health requires the bracing influences of a 
bland and temperate clime. 

The mountains of the peninsula may be regarded as prolonged 
through Ceylon, the central parts of which are lofty and rugged, 
and attain their highest elevations in Adam's Peak and the Pedro- 
tallagalla Mountain, — the former reaching the altitude of 7420 feet, 
while the latter is 8280 feet above the sea. 

29. Aaamni STstcm. — The valley of the Brahmaputra termi- 
nates on the south the chain of the Himalayas, in about 94° east 
longitude; while skirting the river on the southeast, rise the moun- 
tains of Assam, which are said to possess the bold features of the 
Himalayas; but as yet they have been but little explored. Beyond 
them several systems extend southerly, stretching through Birmah, 
Cochin China, and Siam. 

Of these the Birmah chain is the longest, traversing the whole 
length of the Malacca Peninsula to Cape Bomania, its southern point. 
A parallel chain is seen in the volcanic mountain-zone that runs 
through Sumatra and Java; while Borneo, on the east, sends down 
from the north, throughout its entire length, magnificent belts and 
ridges, which end in three chains on the Java Sea. 

30. KneH-I<«n Brstem. — Issuing from the same mountain-knot 
as the Himalayas, the chain of the Kuen-Lun forms the southern 
barrier of the table-lands of Central Asia, and, stretching onward 
towards the Pacific, covers with its numerous ranges the greater part 
of the Chinese Empire on the south and east. It is volcanic in 
many parts, and attains in some places an altitude of 20,000 feet. 

From its peculiar situation, this system is but partially known. 
It appears, however, to diverge into three main ranges, between 
100° and 110° east longitude, under the names of the Peling, Tapa- 
ling, and Yanling Mountains ; while to the south, beyond the river 
Yang-tse-Kiang, the Nanling chain extends from east to west. To 
the north it sends out a great branch in the In-Shan Mountains, 
which divide into the Khingan-Oula and Mantchooria ranges, 
which continue as far as the river Amoor and the Sea of Ochotsk. 

31. The Tlilan-Sluua HonntslHH bound on the north the vast 
and sterile tahle-land of Upper Tartary, and extend from Samarcand 
eastward in almost a straight line for a distance of eleven hundred 
and fifty geographical miles, being in some places one hundred miles 
broad. This range rises occasionally above the snow-line, and con- 
tains many volcanoes, for the moat part extinct, though two — the 
Peshan and Hochow — are still active. 

32. Altai SjateKi. — This system begins at the sources of the 
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Zrtyeh aod Obe Rivers, and, spreading out in numerous branchee, is 
continued to East Cape at Behring Strait. The first series of 
ranges are the Ala Tagh, Tangnou, and Khiang-Khan Mountains; 
next succeeds the Daurian belt, between Lake Baikal and the sources 
of the river Amoor, vhich, extending easterly, branches off in iu 
course into the Yablonoi, Udskoi, Aldan, Alascisci, and Stanovoi 
chains, and, crossing the volcanic range of Kamtschatka, is pro- 
longed to Behring Strait. 

North of the upper course of the river Lena, a minor range ex- 
tends from east to west, in the Wiljuish Mountains. This system 
bas an elevation varying from 5000 to 8000 feet above the sea. The 
mountain-knot of Kentei Khan is from 7000 to 8000 feet high, and 
the Tangnou ranges rise in several points to the altitude of 11,000 
feet. According to Ansted, the chain of the Altai, stretching from 
the Irtysh to the Sea of Ochotsk, and thence continued north through 
the Aldan Mountains, has a length of nearly 3500 miles. 

33. A«atr»ll«a STatena. — Australia, vying with the grand divi- 
sions of the globe in size, claims, with its adjacent islands, a distinct 
division for its mountain-system. The main ranges of Australia are 
the Blue Mountains, which extend southward from Cape York, on 
Torres Strait, into Tasmania, skirting the coast at distances varying 
from fifty to one hundred and fifty miles from the sea. This chain 
is wild and rugged, though of moderate elevation, rising, however, 
in Mount Kosciusko, on the southeastern shore, to the altitude of 
6o00 feet above the ocean. A lower range, called the Darling 
Mountains, follows the west coast of Australia from Cape Leeuwin 
to Northwest Cape. 

Beyond Torres Strait thb mountain-belt is continued through New 
Guinea with the same bold features, range rising above range until 
their crests attain the height of 16,000 feet, and are covered with per- 
petual snow. Lofty mountain-ranges also run through the island of 
New Zealand, culminating in Mount Oook, 12,200 feet above the sea. 

MoinJTAIN-SYSTEMS OF APBICA. 

84. Africa has been but partially explored, and our knowledge 
of thb country is therefore imperfect. Five principal mountain- 
systems have, however, been discovered, — namely, the AtUts, Chdnea, 
Cape, Abyuinian, and Eastern Sytteme. 

35. Atiui Sratent. — The Atlas Mountwne consist of three or 
four parallel ranges, running westward between the Mediterranean 
and the Great Desert, from Tripoli to the Atlantic The chain 
increases in altitude as it advances westward; for, while it is only 
2000 teet high in Tripoli, the peak of Jebel Tedia, in Morocco, 
towers above the snow-line, having an altitude of 13,000 feet. 

This chain sends down an important branch towards the north, 
which ends at Ceuta, opposite Gibraltar, revealing a connection 
between the African Mountains and those of the Spanish peninsula. 

36. Gninea STstem. — In Western Africa a mountain-system 
exists which runs through the whole of Guinea, stretching along 
the coast from Sen^;ambia to Damara Land. Beginning with the 
coast-range of Sierra Leone, it is prolonged in the Kong and Came- 
roons Mountains. The latter run easterly into the heart of the conti- 
nent to an unknown distance, and have been supposed to connect 
with the Mountains of the Moon. 

The late Captain Speke, in his last journey into Central Africa, 
received information which led him to believe in the existence of 
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such an equatorial mountain-range, extending west of the great lake 
of Victoria Nyanza. Beyond the Cameroons, to the south, succeed 
the Crystal and Mocambe Mountains, which terminate the chain. 
The northern part of this system is the lowest, the Kong Mountains 
rising no higher than about 3000 feet; while the Cameroons and 
southern ranges lift their crests to altitudes varying from 4000 to 
14,000 feet above the sea. 

37. 4?ape Sywtem. — The surface of Southern Africa consists of 
a series of sandstone terraces, inter8ect«d by granite rocks, rising 
one above the other, frrom the coast towards the interior, to eleva- 
tions of 2000, 4000, and 6000 feet above the sea, and extending from 
the Orange River, on the west, around the Cape of Good Hope, to 
the Zambezi, on the east. The steps of these terraces consist of rocky 
ranges and flat^-topped mountains, which are termed the C^>e tyelem. 

The first of these ranges, called the Zwellendain, about twenty 
miles inland from 

the Cape coast, rises ^r . - t. 

in Table Mountain ■^- -r-s^ _ >#i .;^._ --^^^ 

to the height of ,^B^^-^""'^^ - ''"'*.■- .■^•... 

3600 feet. Behind .. :^»-^"'^,-- '"""-_ "- "- .--^ 

this is the Black -':.-. ."^ -~-._ _ ' .> ':S--__-~_~-':jLi,^ 
range, and beyond 
this are several other 
ranges, which attain 
in the Snow Moun- 
tains the elevation 
of 10,000 feet. 

Parallel to the 
African coast, grand 
mountain - chains, 

rugged and precipi- """ "O""'""- 

tous, traverse the adjacent island of Madagascar for the space of one 
thousand miles, — its three principal ranges varying in altitude from 
8000 to 12,000 feet above the ocean. 

38. Cwit«m System. — Beyond the Snow Mountains the Eastern 
system begins, following the coast of Zanguebar in the Beth and Lu- 
pata ranges; while, inland, the lofty chain of the Mountains of the 
Moon stretches northward, rising in altitude as it approaches the 
equator. Its highest peaks are Kenia and Kilimanjaro, neither 
of which is less than 20,000 feet high. Beyond the equator the 
various ranges of this system appear to sink down and merge in the 
highlands of Ethiopia and Abyssinia. 

39. AbysalnlMi BfmtKtn. — The elevated table-land of Abyssinia 
is flanked and traversed by rocky ramparts and mountain-barriers, 
cleft by deep and perilous chasms. The chief ranges are the Samen 
and the Taranta, which run northerly between the branches of the 
Upper Nile and the Red Sea, and, running along the shores of the 
latter, connect by the low hills of Egypt, through the Isthmus of Suez, 
with the Syrian Mountains. 

The rugged range of the Samen is the loftier of the two, rising in 
the peak of Rua-Detschen to the height of 15,986 feet, while the Ta- 
ranta reaches no greater altitude than about 9000 feet above the sea. 

VALLEYS AND PASSES. 

40. Valleys are deep and extensive depressions of land occurring 
in mountainous districts; but these depressions are simply local ; for 
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numerous valleys have a higher elevation above the ocean-level than 
many mountain-ranges. 

The names of vales and dales may be appropriately given to the 
minor depressions of the earth's surface, lying between the lower 
ridges and hills. 

Valleys are divided into two classes, longitudinal &nA tranmerte, — 
the former running between parallel mountain-ranges, while the lat- 
ter, cutting through them at various angles, form p<u*e» and thorough- 
fibres over these natural barriers. 

Among the finest examples of the first kind in the Western Con- 
tinent are the fertile Valley of Virginia, 700 miles long, flanked by 
the Blue Ridge and the AUeghanies, and the Valley of the Sacra- 
mento and San Joaquin, extending for a distance of 600 miles be- 
tween the Sierra Nevada and the Coast Range of California. 

In the Eastern Continent a remarkable instance is seen in the 
Canton of the Valais in Switzerland. Bounded on the south by the 
chain of Mont Blanc and Monte Rosa, and on the north by the 
Bernese Alps and the lofty crest of the Jungfrau, this noble valley, 
varying in breadth from two furlongs to three miles, stretches up- 
ward between its rocky barriers for nearly a hundred miles to Monte 
Furca, from whose glaciers bursts the Rhone, which, descending 
through the whole valley, enters at length the Lake of Geneva. 



41. PsHM. — ^Transverse valleys are, for the most part, natural 
highways leading across mountain-chains, and upward from the 
lower to the higher levels through the depressions and gaps of the 
ranges. They are then termed paeaee, and are sometimes broad 
thoroughfares of easy access and lofty elevation. Such is the South 
Pass, — the great gate of commerce and travel between the Mississippi 
and the North Pacific. This remarkable gap is twenty miles wide, 
and has an altitude of 7490 feet above the sea. 



But the physical features of these valleys are generally widely 
different from those of the pass just mentioned; for they are usually 
nothing more than narrow gorges of tremendous depth and abound- 
ing in the wildest scenery. The Vale of Cashmere, walled in by 
the vast ranges of the Himalayas, is accessible by seven such passes. 
Three famous defiles pierce the chain of the Caucasus. One of 
these is the valley of the river Terek, where the road winds, on one 
side, along the brink of appalling precipices, at whose feet roars 
the foaming torrent ; above, the mountain-cliffs are so lofty, close, and 
overhanging, that the frightful chasm, even at noonday, is darkened 
by a twilight gloom. At Dariel, a day's journey up the European 
side of the pass, the defile presents a scene of surpassing grandeur, — 
the walls of rock rising nearly 4000 feet above the bed of the river. 

The Andes are likewise cleft by tremendous chasms, which fumisli 
but perilous roads across its mighty ranges. The Alpine chain of 
Europe is also riven by terrific gorges. "Few places," says Brocke- 
don, "are more wild and romantic than the Via Mala, where a deep 
ravine is formed by the bases of mountains rising 6000, and even 
8000, feet above the torrent of the Hinter-RhiD, which separates 
them. In many places the sides of the ravine are not more than 
fifty feet apart. The entire length of the defile is four miles, and 
terminates in the valley of Scharas." 

42. D«preB«ion« below the 8en-I>TeI. — Various portions of 
the earth's surface are below the level of the sea. The most remark- 
able instance of this kind is the depressed region embracing the 
Aral and Caspian Seas. It contains about 162,000 square miles, 
and all of it is below the sea-level. The surface of the Caspian, 
which is the lowest point, has been determined by the Russian 
survey to be nearly eighty-four l«et below that of the Black Sea. 

The valley of the Jordan, though less extensive, is a deeper 
depression than the one just mentioned; for the surface of the Dead 
Sea, according to the most recent measurements made by Captain 
Wilson, in 1865, is in winter 1289 feet, and in summer 1298 feet, 
below that of the Mediterranean, from which it is only fifty miles 
distant. It is probable, according to Fournel, that a part of the 
Great Desert in the north of Africa is lower than the sea-level ; and 
it is known that the salt take of Bnhr Assal, near the Gulf of Aden, 
is thus depressed to the extent of 570 feet. 

One, if not more, of such regions exists in the Western Continent. 
Dead Man's Valley, in California, situated in about 36° 30* north 
latitude and 117° west longitude, is more than 100 feet below the 
level of the ocean, and is one of a great chain of depressions extend- 
ing from the Sink of the Humboldt almost to the Gulf of California. 

43. Iltlltty ^r MoantalB*. — Mountains form a most imj>ortant 
part of the mechanism of the globe, and are replete with evidences 
of design and special adaptation. We may therefore with advan- 
tage glance at a few of the uses they subserve. 

Rising from the sea to the height of many thousand feet, the 
temperature of mountains gradually decreases until the region of 
perpetual frost is attained. They thus become the great natural 
refrigerators of the globe, condensing the vapors of the atmosphere, 
causing rains and showers to descend upon the land, and giving 
birth to the mighty rivers of the earth. 

It has been seen that the mountains attain their greatest altitudes 
near the equator ; and this arrangement reveals a most beneficent 



What ar« valen and dnlesT Into what two classes are valleys divided? Hov are 
tber diatinguUhed from eiioh other? Give eiampled of lungitudinnl Talleyn. 
41.'What are passes? What Usaid of theSouth PawT What are the phjucal 
featureK of paases? Are they usually of easy accens? What is said respecting 
those of C^omere and of the Caucasus ? Deticribe the pass of the Terek. Among 



what other ranges are remarkable gorges found? Describe the pass of the Via 
Mala. 42. Are any portion? of the earth's surface below the sea-lerel? Give 
the instances cited. 43. What is said of the utility of mountains? Are they 
mere mafeea of land without sdspUtion or design 7 Mention some of the uees 
that mountains eubserve. 
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proviaion of the Creator, Had the highest chaim beeu situated in 
the polar clinaes, they would have been encased from base to summit 
with glaciers and enow, and thus rendered uninhabitable; but, 
placed as they are, a vast extent of surface has been rescued from 
desolation. All along their lofty sides, and amid their elevated 
valleys, every variety of climate is found, each with its peculiar 
type of animal and vegetable life; and these Alpine regions are 
filled with hardy and energetic races of men. 

Mountains are likewise the great depositories of the minerals and 
precious metals so essential to the civilization and comfort of man. 
Their rugged barriers have also ever constituted natural boundaries 
between political communities and difierent races, and have thus 
tended to promote the peace and order of the world ; and in all ages 
their fastnesses have been the asylum of Liberty. 

Nor must we omit to mention how greatly the scenery of moun- 
tains ministers to our love of the beautiful and sublime, and how 
much would be lost in this respect if the surface of the earth were a 
monotonous, unbroken plain. 



CHAPTER IV. 

TABLE-LANDS. 



1. A TBMe>lAnd, or plateau, is a vast elevated region, not less 
than about two thousand feet above the sea, containing a large 



extent of level surface. It may be diversified by hills and dales, 
swell into lofty peaks, and be traversed and flanked by steep preci- 
pices and ridges; but a predominance of level expanse is its charac- 
teristic feature. 

■ 2. The Eastern Continent abounds with plateaus, and nowhere else 
are they so numerous, elevated, and extensive as in Asia and Africa. 
In the former the mountains and table-land cover fire-sevenths of 



Do we see in mountainB any adaptations to the wants of oar higher nature 7 
Wliat IB the subject of Chapter IV.? 1. Define a titble-land. 2. In whicli conti- 
nent do plateauH mort abound? State what is said on this point. What relation 
exiitt tietween the height of table-lands and that of mountains? 3. What is llie 



Me surface, and in the latter two-thirds. In the Western Continent 
only one-third of its area is occupied by these elevated tracts. 

It is worthy of remark that the heights of plateaus — and also of 
plains — increase with the elevations of the mountains above the sea- 
level ; for the loftiest table-lands are found in the vicinity of the 
equator, where the highest mountain-chains likewise occur. 

TABLE-LANDS OF THE WESTERN CONTINENT. 

3. There are eight principal table-lands in the Western Conti- 
nent, — four in North America and four in South America: namely, 
the Eastern, Great Western, and Mexican Plateaus, and the table- 
land of Central America, In the former; and the table-lands of Co- 
lombia, Ecuador, Peru and Bolivia, and Brazil, in the latter. 

Table-Lands of Noeth America. 

4. Eastern PIftl«MD of the Boekr HonatnlB*.^ — This r^on 

consists of a belt of land averaging about three hundred and fifty 
miles wide, extending northward parallel to the Rocky Mountains 
on the east, from nearly 28° north latitude to 60° north latitude; 
and it may even be regarded as prolonged in the highlands east of 
the Mackenzie River. Its eastern boundary has an altitude of about 
2000 feet ; and from Ibis margin to the base of the Rocky Mountains 
the whole zone rises by successive slopes and terraces. Between 38° 
and 49° north latitude the mean height of the plateau is 4000 feet; 
but the western portion, or upper plateau, is much higher; for the 
Laramie plains attain the altitude of 6000 feet. 

From the river Pecos to near the forks of the Nebraska the mean 
height of the upper plateau is about 4000 feet The whole belt from 
the former river to the Missouri is a barren desert, without tree or 
shrub, except on the borders of the slender streams, and, on account 
of the scarcity of rain, is nearly destitute of vegetation. 

5. Great Western Plntena. — This immense table-land lies be- 
tween the Rocky Mountains and the Pacific chain, and stretches, 
with its northern slopes, from the Arctic Ocean to the Gulf of Cali- 
fornia. It is widest near the middle, is for the most part sterile, 
and comprises three great divisions, — namely, the Great Interi&r 
Baein, the Northern Plateau, and the Southern Bonn. 

Great Interior Baein. — This vast table-land lies between the paral- 
lels of 37° and 44° north latitude, having a breadth of five hundred 
miles in every direction, and an altitude varying from four thousand 
to five thousand feet above the sea. It is shut in on all sides by moun- 
tains, and has its own system of lakes and rivers, which have no 
connection with the ocean. The structure of the interior of the 
basin is mountainous, with dry and sterile plains; hut, although the 
surface is generally desert, many rich and fertile tracts occun 

Northern Plateau. — North of the Great Interior Basin the Great 
Western plateau is continued between the Rocky Mountains and 
the Cascade Range, where it is more contracted, and descends 
gradually eastward and northward. 

Southern Baein. — This region, which is mostly embraced by 
Arizona, is drained by the Colorado and its tributaries. ITie exten- 
sion southward of the Western plateau beyond the Wasatch Moun- 
tains exhibits, as far as Mexico, the same succession of table-lands 
and ridges as characterizes the Great Interior Basin. It is, however. 



number of the principal table-lands in the Western Continent? How many are 
tiiere in North America? How many in South America? 4. Describe ihe£a«tera 
Plateau. 5. Describe the Great Western Plateau, Describe the Great Interior 
Basin, the Northern Plaleau, and the Southern Basin. 
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better watered and more fertile than the latt«r, though north of tBe 
river Gila ia a tract coDsiating chiefly of desert table-land 
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6. MexiemH Flatcaa. — Beyond the Southern Basin begins the 
Mexican plateau, which extends southeasterly to the Isthmus of 
Tehuantepec. 

Its chief table-lands are those of Chihuahua and Anahuac. That 
of Chihuahua, north of the parallel of 24°, and east of the rivers 
Conchas and Florida, is a desert region, having an elevation of from 
4000 to 6000 feet above the sea. The table-land of Anahuac, on 
the contrary, is for the most part fertile, and has a greater altitude, 
varying in height from 6000 to 8000 feet. This plateau is broadest 
in the latitude of the city of Mexico, where it is 360 miles wide, but 
gradually contracts aa it advances to the south. 

It is traversed in some places by mountain-ridges, and consists of 
four distinct table-lands. The first and highest is that of Toluca, 
8570 feet above the sea; the second, the plateau of Tenochtitlan, 
whose altitude is 7470 feet; Aclopan, the third, reaches the height 
of 6450 feet; and Istla, the fourth, has an elevation of 3320 feet above 
the ocean. These plateaus diSbr in climate and natural productions. 

The table-land of Tenochtitlan is an oval expanse fiily-five miles 
long and thirty-five miles broad, enclosed by ranges of porphyritic 
and basaltic rocks, and in its midst stands the famous city of Mexico. 
East of Mexico, towards Vera Cmz, the plateau continues level for 
the space of two hundred miles, when it abruptly sinks 3000 feet to 
the plain. On the west it descends gradually to the lowlands, at the 
distance of sixty miles from the city. 

Two mountain-passes, five hundred miles apart, lead from this 
lofty expanse to the Gulf of Mexico, — one at Jalapa, near Vera 
Cruz, and the other at Saitillo, west of Monterey. Through the first 
of these marched the daring band of Cortez to the conquest of 
Mexico; and both the defiles were forced by the American army in 
our war with that country in 1846. 

7. Tnbl«-I>*nd or Central Amcrtcn. — This embraces the minor 
plateaus of Guatemala, Honduras and Nicaragua, and Costa Rica. 
That of Guatemala consists of a vast, rolling, and fertile plain rising 



above the sea to the height of 5000 feet; while to the south the bold 
highlands of Honduras, crowned with magnificent forests, extend to 
Nicaragua, where the land sinks down to nearly the sea-level. After 
an interval of one hundred and seventy miles the land again rises, 
forming the small plateau of Costa Rica, which consists of two or 
three terraces encompassed by volcanoes. This tract is considerably 
elevated; for the town of Carthago, within its limits, is 5000 feet 
above the sea. Southward from this region stretch the mountuns 
of Veragua, beyond which the land descends to the plains of Panama, 
almost on a level with the ocean. 

Table-Lands op Sotrrn America. 

8. T»ble-Land of Colombia. — Passing southward from Panama, 
the majestic chain of the Andes is revealed, between whose lofty sierras 
and frowning crests stretch vast level expanses, some of which possess 
great beauty and fertility. Amid these elevated r^ions a busy popula- 
tion is found, and stately cities and flourishing towns exist, abounding 
with all the comforts, and even the luxuries, of civilized life. 

The table-land of Colombia first occurs, consisting of the plateaus 
of Bogota and Popayan. The first, encircled by lofty mountains, is 
perfectly level, and attains the height of 8700 feet above the sea. 
Here is situated Bogota, a city of 45 ,000 inhabitants, in which are found 
the manufactures of every part of the globe. The second, having an 
altitude of 5760 feet, surrounds the city of Popayan, in whose vicinity 
the main range of the Andes sends up the gigantic peaks of Purace 
and Nevada de Huila, the latter of which is 17,900 feet high. 

9. Table-Lnnd of Ecuador. — Directly beneath the equator is 
the splendid plateau of Ecuador, two hundred miles long and thirty 
broad, with an average altitude of 10,000 feet above the ocean. It 
is girded by a rampart of magnificent volcanoes ; and nowhere else 
amid the Andes are found such gigantic mountain-masses as rise 
on the east and west of this basin. The soil is generally fertile, and 
covered throughout the year with a rich and abundant vegetation. 

Within this plateau, at an elevation of 9540 feet, stands the noble 
city of Quito, the capital of the second Peruvian monarchy. It con- 
tains a population of 76,000, and vies in splendor and luxury with the 
rich cities of the sea-board in either hemisphere. It is situated on 
the side of the volcanic mountain Pichincha, which towers 15,922 
feet above the sea; while ftom its heights are seen on the north and 
south eleven colossal peaks glittering with eternal snow. Many 
monuments of the ancient Incas still exist throughout this region. 

10. Table-l4and of Pern and Bolivia. — Under this name is 
included the elevated tract which extends for more than 1000 miles 
from the mountain-knot at Cuzco to about 30° south latitude. It is 
remarkable for its vast size and great altitude, having an area of 
150,000 square miles; while its varied surface, more than 12,000 feet 
above the sea, stretches along the Andes* midway between the ocean 
and the loftiest mountain-crests. 

At the northern part of this great table-land is the beautiful valley 
that surrounds the city of Cuzco, the cradle of Peruvian civilization ; 
while the central portion is occupied by the basin of Lake Titicaca, 
which comprises an area of 39,000 square miles, and is noted for the 
sublimity of its scenery. It lies between two majestic ranges of the 
Bolivian Andes, which bound It on the east and west for a distance 
of 400 miles, their volcanic peaks, girdled with clouds, towering to 
the height of 8000 feet above this lofty plain. This region abounds 

10. Describe the 
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with flourishing cities and a hardy population, and ia celebrated for 
ite mineral wealth. Here Potoai is situated, fiwnoua for its silver. 



and eaid to be the highest city in the world, being 13,350 feet above 
the sea; while nearly at the same height, and containing 77,000 
inhabitants, is the city of La Paz, bounded on the southeast by the 
saowy crests of the IlHiriani ranges, while the grand peak of Sorata, 
21,286 feet high, rises in fbll view to the north. 

But the most singular feature of this region is the beautiful 
Lake Titicaca, more than half the size of Lake Erie, — having 
an area of 4000 square miles. The lake is in some places 700 
feet de^p, and is studded with numerous islands, from the largest 



of which it takes its name. Here, according to the legends of the 
Peruvians, Manco Capac, the divine founder of their empire, first 
appeared; and the ruins of temples are still visible upon the sacred 
island of Titicaca. 

The southern part of this basin is cold and sterile, but the hardier 
grains grow in the northern part; while around La Paz the olive 
and fig flourish, and magnificent vineyards abound. 



What is 8ud respecting itR population and rainerni irealth ? What is the motit 
HingulaT feature of (hisre^an? Give in account of Lake Uticaca. WbMof the 
dimaleuid soil of this region? 11. Dencribe the table-land of Brazil. 12. What 



Beyond the plateau of Titicaca, to the south, stretches a vast tract 
of desolate table-laud called the Puna, which was also termed by 
the Spaniards I>eapoblado, or "uninhabited." It is a cold and 
barren r^ion, swept throughout the year by piercing blasts from 
the icy summits of the Andes. No verdure gladdens its expansive 
levels, which are scantily covered with a yellowish grass ; and only 
one plant — the maea, a tuberous root — is successfully cultivated in 
the sterile soil. 

11. T«ble*Iiand of Brmall. — The plateaus of Eastern South 
America occupy more than half of the empire of Braul, and com- 
prise an area of 1,610,000 square miles, having a mean altitude of 
3200 feet above the sea. The form of this vast region is that of a 
triangle, its base extending along the Atlantic from the Rio de la 
Plata on the south to within three degrees of the equator; while its 
northern limit stretches from the Falls of the Tocautins, in 3° 30* 
south latitude, to the junction of the rivers Mamore and Beni, on 
the confines of Bolivia. At this point begins the southern boundary, 
which, following the direction of the Geral Mountains, strikes the 
Falls of the Parana, and thence extends fa> the Rio de la Plata, where 
it meeta the southern extremity of the base. 

According to Johnston, the greater part of this immense tract has 
an undulating surface, covered with dwarf trees and shrubs; but it 
embraces also extensive regions overshadowed by the dense foliage 
of mighty forests. 



12. 



TABLE-LANDS OF THE EASTERN CONTINENT. 
Earope. — Europe is almost destitute of plateaus, the only 



one of importance being that of the Spanish Peninsula, the interior 
of which is a lofty table-land, traversed by several mountain-ranges. 
Portions of this region are dreary and destitute of trees, while others 
are rich and productive, abounding with grains and fruits, the land 
increasing in fertility towards Portugal. This plateau has a general 
altitude of from 2000 to 3000 feet, and comprises an area of nearly 
100,000 square miles. Upon this plateau stands Madrid, the capital 
of Spain, 2200 feet above the sea. 

13. AalM. — The plateaus of Asia embrace a larger area than 
those of any other great division of the globe, and consist chiefly of 
six, — to wit, the Table-Lands of Asia Minor and Armenia, Ar<^ia, 
Persia, Central Asia, Thibet, and India. 

14. Tnble-IiKad of AhIn Bllnor and Ann««ii», — This region, 
lying between the ranges of the Taurus and Anti-Taurus, is rugged 
and mountfunous, and has an average altitude of 3280 feet above the 
sea. Its surface is diversified with numerous salt lakes, separated by 
fertile valleys. The land sinks in the central portions to a mean 
altitude of 2800 feet. 

This table-land is prolonged eastward into Armenia between the 
Black Sea and the Caspian Sea, where it is the most elevaf«d, rising 
to the height of 7000 feet. Yet it possesses a richer soil than the 
highlands of Asia Minor. 

16. ArablBD TBble>lAnd. — Arabia comprises an area of about 
1,200,000 square miles, the central portion of which is an elevated 
expanse from 5000 to 8000 feet above the sea, surrounded by deserts. 
According to the latest reeearches, made by Mr. Palgrave In the 
years 1862 and 1863, this central upland, about the size of the king- 
dom of France, is well watered and fertile, and enjoys an invigor- 



is gtud respecting the lable-landa of Europe? Where in Madrid utnated? 
13. What is Raid reapectiug the plateaus of Aaia T How many are diere 7 Nome 
them. 14. Describe the table-land of Ada Minor and Armenia. 
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ating climate. Within its limits " are the empire of Nedsjed, and the 
provinces of Kaseem and Djebel Shomer, which constitute one of the 
most delightful, if not absolutely the richest, regions of Asia." Its 
population is estimated at about 1,500,000. 

16. Table-I^and of Persia. — This region contains 350,000 
square miles, and varies in height from 2000 to 3500 feet above the 
sea. It is bounded on the north by the Elborz Mountains, and, 
stretching westward, joins the plateau of Armenia. On the east rise 
the Suliman Mountains, where the plateau sinks to the valley of the 
Indus ; while on the south and west it descends by slopes and ter- 
races to the Arabian Sea and the Persian Gulf. The northern part 
is a vast salt desert, having an area of 27,000 square miles. 

17. Table-Iiand of Central Asia.— This immense level, 3,800,000 
square miles in extent, begins in about 70° east longitude, and, 
stretching in a northeasterly direction between the Kuen-Lun and 
Thian-Shan Mountains, is prolonged in the great Desert of Gobi 
to the river Amoor. Its length is estimated at 2000 miles, and its 
breadth is from 200 to 300 miles. The western portion of this table- 
land is a desolate tract, about 3000 feet above the sea, having a 
hard, gravelly soil, covered for the most part with rank, coarse 
grass, which furnishes pasture for the cattle belonging to the roam- 
ing tribes of Tartars. 

The vast expanse of Gobi — which in the Mongolian language means 
a naked desert — is a rainless, sandy region, comprising an area of 
about 300,000 square miles, having a general elevation of 4300 
feet. In the interior it sinks to the height of 2400 feet, but rises 
towards the east to the altitude of about 6000 feet. A valley tra- 
verses this desert from east to west, called the Shamo, or Sea of 
Sand; and west of this is the Han-Hai, or Dry Sea, — a great plain of 
shifting sand, rolled by the action of the wind into billows like the 
ocean. Only a few broken tracts of this expanse afibrd pasturage. 

18. Table-E.aitd of Thibet. — Between the Kuen-Lun and the 
Himalaya Mountains lies the table-land of Thibet, of an oval form, 
from 500 to 550 miles across, and containing an area of 166,000 
square (geographical) miles. It is regarded as the highest inhabited 
region of the world, having, according to Sir John Herschel, the 
average altitude of 15,000 feet. Its western portion is 12,000 feet 
above the sea-level, and its eastern 17,000 feet. Here are the sacred 
lakes of Manasarowar and Rewan, — the former fifteen miles long and 
eleven broad, and 15,250 feet above the ocean. At the Niti Pass, 
by which these lakes are approached, are found the fossil remains 
of elephants and rhinoceroses, and other animals of the tertiary 
period, at an elevation of 17,000 feet above the sea. 

19. Table-Iiand of India. — This region, enclosed by the Vin- 
dhya Mountains and the Eastern and Western Ghauts, includes the 
table-land of Deccan and the plateau of Mysore. Rising from the 
high plains of Malwa, it stretches southward, increasing in altitude 
till it swells into the lofty uplands of the Keilgherries ; while, like a 
huge mountain-wall, the Western Ghauts support it on the Malabar 
side, skirting the coast for the distance of 600 miles. The table- 
land of Deccan, on the north, has an altitude ranging from 1500 to 
2500 feet ; but the land to the south rises, in the plateau of Mysore, 
to heights varying from 4000 to 5000 feet above the sea. 

20. AIMca. — Africa has not been fully explored, and we are 
therefore but imperfectly acquainted with its physical peculiarities. 

15. Describe the Arabian table-land. 16. Describe the table-land of Persia. 17. 
Describe the table-land of Central Asia. Describe the Desert of Gobi. 18. Give 
an account of the table-land of Thibet 19. Describe the table-land of India. 
20. What do we know of the physical features of Africa ? What is said respecting 
ite table-lands? 21. Describe the plateau of Abyssinia. 22. Give an account of 



We know, however, that Abyssinia is a lofty table-land, and that a 
large portion of South Africa is of the same character. 

21. Abyssinian Plateau. — This consists of rolling expanses from 
7000 to 8000 feet high, traversed by mountain-ranges and watered 
by numerous streams. Grains and grasses abound ; and in many 
parts vast and dense forests cover the surface. The table-land 
descends abruptly in the direction of the Red Sea, but more gradu- 
ally towards the Nile on the west. 

22. South Allriean Table*liand. — It appears from the late ex- 
plorations of Dr. Livingstone that the central regions of South Africa 
form an elevated basin. The land rises both from the east and the 
west coast towards the interior to the altitude of from 4000 to 6000 
feet above the sea, after which it dips inland, sinking at the centre to 
the height of about 2400 feet. Within these highlands vast lakes 
have recently been discovered. 

This plateau, with its high mountain-ranges, appears to extend 
from the Cape of Good Hope to Abyssinia with only one break, 
through which the Zambezi flows to the Indian Ocean. It descends 
to the coast on the south and east by successive terraces, high moun- 
tain-ranges supporting this series of plateaus, which during the rainy 
season are clothed with verdure, but are parched and sterile through- 
out the rest of the year. At Cape Colony this table-land is said to be 
seven hundred miles broad. • 
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SECTION OF SOUTH AFRICA, SHOWING THE CENTRAL BASIN. 

23. In respect to the uses of table-lands, they possess advantages 
similar to those of the great mountain-ranges of the globe, and sub- 
serve the same ends. 



CHAPTER V. 



PLAINS. 



1. Plains are extended regions, generally level, but diversified 
with hills and valleys. They rise but little above the sea, and in 
some places are even lower, but never exceed the altitude of 2000 
feet, — all higher expanses being termed table-lauds. Plains have 
received different names from their peculiarities. Thus, plains 
abounding in grass, but destitute of trees, are termed Pampas, 
Llanos, Steppes, and Prairies; those covered with forests, SUvas; 
and others, which in all seasons are dry and barren, are called 
Deserts. 

PLAINS OF THE WESTERN CONTINENT. 

2. The principal plains of the Western Continent are six in num- 
ber, — namely, the Great Ceniral and the Atlantic Plain, in North 
America, and the Llanos of the Orinoco, the SUvas of the Amazon, the 
Pampas, and the Pacific Plain, in South America. 

North Amebica. 

3. Great Central Plain. — This immense expanse extends a 
distance of about 6000 miles from the Arctic Ocean to the Gulf of 

the South African table-land. 23. What is said respecting the uses of table-lands ? 
What is the subject of Chapter V. ? 1. What are plains ? What different names 
are given to them, and why ? 2. What is the number of the chief plains of the 
Western Continent ? How many are there in North America ? How many in 
South America? Name them. 
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Mexico, — the land risiog from the northern shores to the sources of 
the Miaaiseippi, and thence descending southward to the Gulf. It 
is bounded on the west by the Eastern plateau of the Rocky Moun- 
tains, while the chain of the Alleghanies, from the Cumberland to 
the Wolchish Mountains, constitutes its eastern limit. No part of 
this vast tract is elevated more than 1500 or 1600 teet above the sea, 
and a very large portion rises no higher than from 500 to 700 feet. 
Near the sources of the Mississippi aud Missouri the plain at- 
tains its greatest altitude, and, stretching in a belt of upland from 
the great lakes to the Rocky Mountains, forms an irregular water- 
shed, dividing the Great Central Plain into two principal basins. 
These are the Basin of the Mississippi and the Hudson Bay Basin, 
including that of the St Lawrence The waters of the first flow 
into the Gulf of Mexico those of the latter into the Arctic Ocean 
and the baya and gul& of the North Atlantic 



The rich valley or basin of the Mississippi, throughout nearly it« 
whole extent, is blessed with a salubrious climate and a soil of 
boundless fertility. Between the western slopes of the Alleghanies 
and the Mississippi, the Wabash, and Lake Michigan, nearly all the 
surface was once overspread by dense forests, many of which still 
remain; but westward the vast plain expands in a succession of 
gently undulating and verdant prairies, diversified with belts of 
woodland. 

The Hudson Bay Basin, which almost rivals in uze that of the 
Mississippi, lies uorth of a line extending from Labrador through 
the Wotehiah Mountains to near Lake Itasca, and thence stretehing 
northwesterly along the margin of the table-land at the base of the 
Rocky Mountains. It is a cold and dreary region, filled with 
swamps and lakes, and intersected by numerous streams. Its 
general elevation is about 500 feet ; but portions of the border of 
this vast tract swell to the height of 1600 feet. The Laurentian 
Lake Basin, south of the Hudson Bay Basin, embraces the great 
northern lakes, whose surplus waters ore discharged into the Atlan- 
tic by the noble river Bt. Lawrence. 

4. AUantie Plain. — From the Gulf of St Lawrence to the Gulf 



ofMexicotheAlleghoniesgraduallydescencI eastward to the Atlantic, 
forming^ a narrow belt of land, divided into an upper mountain-slope, 
and a lower expanse, called the Atlantic Plain. 

This plain never rises higher thou about 100 feet above the sea, 
and, from Long Island to beyond Cape Pear River, scarcely exceeds 
50 feet in altitude. The land is for the most part sandy, but pro- 
ductive under good cultivation. In North and South Carolina, 
Georgia, atid Florida, the coast-regions are much overflowed and 
are exceedingly swampy. 

South Auebica. 
6. Passing southward, the lowlands of the Western Continent ore 
continued in the immense plains of South America, which extend 
east of the Andes in three great divisions from Venezuela to Pata- 
gonia. These divisions are the LlanoB of the Orinoco, the Silvas of 
the Amazon, and the Pampas. West of the Andes iies the Pacific 
Plain. 

6. LImior of tbe Orinoco. — This region, stretehing from the 
Mounteins of Caraccos to the mouth of the Orinoco, and thence 
southward to the equator, comprises an area of 160,000 square miles. 
It is almost perfectly level; for, according to Humboldt, within a 
space of 360 square miles there is not a single hillock a foot high. 
In other parts two kinds of inequalities exist: these are, banks of 
limestone or sandstone, extending for leagues, and forming level 
expanses four or five foot above the plain, and flat or rounded 
mounds a few yards in height. 

This entire expanse is only about 192 feet above the sea, and is so 
flat that the motion of its rivers is hardly perceptible; the slight- 
est wind contrary to the current of the Orinoco raises its waters and 
drives back its tributary streams. During the rainy season, vast 
tracts are flooded, and upon the subsiding of the water their surface 
is covered with a sea of verdure ; but when the dry season returns, 
these beautiful plains are transformed into deserts, and nothing is 
seen of their former brilliant vegetation save where, on the borders 
of the streams and pools, clusters of Mauritia palms still display 
their bright and graceful foliage. 

7. BllTsa or the Amaoon. — ^The interior of South America LB an 
immense plain, situated on each side of the Amazon, and extending 
firom the Andes to the Atlantic. It has an area of more than 
2,000,000 square miles, and derives its name of n/vtu, or woods, from 
the vast unbroken forests which lie between the Amazon and the 
Orinoco, and cover an area of 700,000 square miles: tbe rest of 
this expanse consists of grassy plains and some hilly ranges. 

Tbe soil of the silvas is exceedingly rich, and clothed with on 
exuberance of vegetation that is truly marvellous. Stately trees, of 
which scarcely two of the same kind are found together, grow to tbe 
height of 180 or 200 feet, their leafy tops forming aucb a dense 
canopy of foliage that it is only here and there a narrow break 
reveals the clear blue sky. In many parts low shrubs cover the 
ground, vines and creepers trail from point to point, and huge, 
flexile climbing trees, twisted'in strands like cables, and hanging in 
gigantic loops and coils, entwine the mighty trunks, and spread 
from tree to tree their living network, gemmed with thousands of 
gorgeous flowers. In other localities, according to Tscbudi, " the 
colossal trunks stand alone. No shrub or flower springs from the 
slimy soil, where the rapidly-shooting mtahroom finds genial nurture^" 
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■. — South of the Silyas are the Pampas, the third 
great level, comprising an area of 1,620,000 square miles, lying 



between the Andes and the Atlantic, and etretching from the Geral 
Mountains of Brazil to Terra del Fuego. Its length is estimated at 
more than 2000 miles, while its breadth ranges from 300 to 900 miles. 
It consists of two great divisions, — the Pampas of the Argentine 
Confederation and those of Patagonia. The former of these divi- 
sions embraces two espanses, — the northern, comprising the Pampas 
of Parana and a desert of sand, termed El Gran Chaco, and the 
southern, which, extending to the river Colorado, includes the 
Pampas of Buenos Ayrea and Entre Rios, 

The Pampas of Buenos Ayres are almost perfectly level, and have 
scarcely a stone upon their sur&ce. They are destitute of trees, and 
have but little water; but during the wet season a rich verdure 
clothes the soil. 

This immense tract is not, however, uniform in its character, but 
may be divided, excluding the Pampas of Patagonia, into four dis- 
tricts, differing in climate and productions. The first, stretching 
west of Buenos Ayres a distance of 180 miles, produces clover and 
thistles, — the latter of such enormous size as to form an impenetra- 
ble thicket,^sometimes hundreds of square miles in extent. 

To this succeeds a tract 430 miles broad, covered with luxuriant 
grass, afibrding abundant pasture for countless herds of wild cattle. 
Beyond this tract the plain sinks, forming the third region, about 
1000 feet above the sea. Gathering in the waters of the Andes, it is 
wet and swampy, and abounds in extensive lakes and saline marshes, 
— the lagoon of Ybera being fifty miles long and twenty broad. 

Immense portions of this plain are inundated by the annual rains, 
and multitudes of cattle perish by these floods. The drought that 
sometimes succeeds is equally fatal; for in the years 1830 and 1832 
two millions of cattle died from want of food. The confiagrations 
that at times sweep through the dry grass of the pampas are like- 
wise awfully destructive, thousands of cattle being involved in these 
seas of fire. 

The fourth district is a focky belt of land, bounded by a dense 
thicket of low trees skirting the base of the Andes. 



Beyond the river Colorado are the Pampas of Patagonia, which 
extend southward to the extremity of that country, — a distance of 
about 800 miles. This r^ion is desolate and sterile not onlj on 
account of its climate, but also from the nature of the soil, which 
consiatB of layers of basalt and loose, water-worn fragments of stone, 
interspersed with huge detached rocks or boulders. This rocky 
plain, intersected by a few streams and swept over by cold and 
blasting winds, yields but a scanty and blighted vegetation. 

9. Paclfie Plain. — On the western coast of South America the 
Andes slope down precipitously to the Pacific, forming a narrow 
belt of lowlands from 60 to 100 miles wide, reaching southward 
irom Panama to the rocky coast of Patagonia. The northern and 
southern portions of this region are fertile; but the rest, lying be- 
tween 3° 35' and 30° south latitude, is a rainless district. Fruitful 
valleys here border the mountain-streams, which are separated by 
great sandy wastes. Such is the Desert of Atacama, in Bolivia. 

PLAINS OF THE EASTERN CONTINENT. 
EUR0P£. 

10. The greater portion of Europe consists of low, flat /ands, 
which may be classed under two principal divisions, — viz.: the 
Great Nortliem Plain and the Southern Hain. 

n. OreRt Norlbem Plain. — This region comprehends nearly 
two-thirds of Europe, and extends from the Pyrenees on the south- 
west to the Ural Mountains on the east. Its southern limit is the 
great mountain-zone which stretches through Europe into Asia ; 
while the Arctic Ocean bounds it on the north, and the Atlantic, 
with its seas and bays, on the west. 

It is divided into two parts, the western and the eastern. The 
western embraces the fertile plains of France, the rich, depressed 
levels of Belgium and Holland, and the fruitful tracts of the 
German lowlands, reaching through Prussia as far as the Vistula. 

Fertile as this region is, it is interspersed with swamps and wide 
expanses of sterile soil. The river Prypet flows towards the Dnieper 
through a swamp having an area of 2000 square miles. The western 
coast of Denmark is one unbroken level of marshes ; and a large 
part of Northern Germany, from Lower Silesia to Hanover, con- 
sists of barren wastes termed landes. These are sandy tracts, 
generally overgrown with pine, but in some places bare, or else 
covered with a species of heath. 6ii 
by swamps and meadows, are found 
Pyrene™. 

The eastern and much larger division, called the Sarmatian plain, 
lies between the Baltic and White Seas and the Black and Caspian 
Seas, extending eastward from the Vistula to the Ural Mountains. 

That part of the plain which is north of the Valdai Hills is cold 
and unproductive, and much of the land is covered with a kind of 
moss, named tutidra. The middle region, stretching from the Baltic 
to the Black Sea, is fertile and well watered, rich in grain, and espe- 
cially in wheat A part of its surface, millions of acres in extent, is 
covered with forests and deciduous trees. The rest of this great 
level to the south and east is of a varied character. One portion — 
the Steppes of Russia — is a vast treeless plain, hundreds of miles 
long, covered with rank, coarse grass. It has a rich, black soil, 
capable, when cultivated, of producing the wheat that now makes 
Russia the granary of the Levant. Thousands of mounds, Qr barrows, 
atl 11. Describe the Great 



r sandy plains, intersected 
I France at the base of the 
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— the sepulchres of the dead, — everywhere diversify its surface. 
Similar mounds are found throughout the ateppee and vales of 
Tartary. The lowlands of Astrakhan are also fertile; but from 



the Caucasus, along the shores of the Black and the Caspian Sea, 
stretches a great saline plain abounding with salt lakes. 

The Great Northern Plain is an almost unbroken level. From 
the Ural to the Carpathian Mountains — a distance of 1500 miles — 
there is scarcely an inequality in the surface: the greatest elevation 
b the Valdai Hills, ranging in altitude from 800 to 1100 feet. The 
average height of the plains of France is 480 feet. Were the ocean 
to rise 1000 feet, the whole plain, except the crest of the Valdai 
Hills, would be submerged, and Norway and Sweden would form an 
island. 

12. Sonthcra Plain. — The rest of the principal lowlands of 
Europe comprises the plains of Lombardy, of Hungary, and of the 
Lower Danube. Resting upon the Adriatic, and protected on the 
north by the Alps, the fruitful fields of Lombardy bloom like a 
garden, and abound in all the varied productions of a southern 
elime. The great leveb of Hungary, termed Fiuzta, are a highly 
fertile tract, the soil consisting of rich black loam, iuterspersed with 
flats of deep sand. The districts of the Lower Danube are i9rtile, 
but swampy, and are especially productive on the banks of the 
streams. 

Plains op Asia. 

13. The Lowlands of Asia comprise the immense Steppes and 
Plain of Siberia, the Lowland of China, the Plains of Farther 
India, the Plain of Hindoostan, the Lowland of Turan, and the 
Lowland of Syria. 

14. Siberian Steppes and Plain, — Passing southward of the 
Ural Klountains into Asia, the great northern level still extends 
eastward, embracing the Steppes of Kirguis, Isbim, and Baraba, 
and the vast Siberian Plain. The Siberian steppes constitute an 
immense expanse, traversed by sluggish streams, and never broken 
by a hitl or a tree, but undulating like an ocean whose waves have 

Wbat u said of Ihe Steppca of Buna? What U naid respecting the niirfiice and 
elevation of the Great Northern Plain? 12. Describe the Southern Plain. 
13. Mention the plaina at Mia. 14. Descritie the Sleppen and Plain of Siijeria. 



been suddenly arrested. Stretching away from their mountain- 
boundaries for thousands of miles, these undulations succeed each 
other with such a sameness that the traveller can hardly recognise 
any progress by the change of scenery. 

In the spring the steppes are covered with rich grass, which affords 
pasture for the numerous herds belonging to the Tartar hordes that 
roam over this region. Flowers also spring up in such masses that 
beds of mignonette, tulips, hyacinths, and crocuses cover the ground 
by acres. But the droughts of summer change these bright expanses 
into deserts, and the storms of winter turn them into snowy wastes. 

Nothing can exceed the dreariness and desolation of the Siberian 
plain. The parallel of 62° north latitude is the limit of the groin- 
growing region, and beyond this the surface is covered with forests 
of fir and spruce, intermingled with swamps and lakes. The forests 
at last fail, and nothing exists but an immense expanse of morass, 
bog, and moss, called the Tundra, which extends to the shores of the 
Arctic Ocean. 

The great northern levels of Europe and Asia are to be regarded 
as one immense plain, whose continuity is broken only by the Ural 
Mountains. Its area is estimated at not less than 4,500,000 square 
miles. 



15. l/owlnnd of Cbina. — China, famous for the antiquity of 
its civilization, ite dense population, and the perfect culture of Its 
soil, consists, in the cttstem part, of an alluvial plain, more than 
200,000 square miles in extent This plain is extremely well irri- 
gated, naturally and artificially; canals cross it in all directions, 
and it is cultivated like a garden. Bice is the principal production 
of the lowlands. 

16. Plain* of Farther India. — Between China and the Brah- 
maputra lies the Peninsula of Farther India, watered by noble 
rivers flowing through its entire length. The fine and rich soil con- 
stantly brought down by these streams has transformed the river- 
valleys into wide and fertile plains. The Birmese Empire, equal to 
France in size, extends over the plains of the Irrawaddy ; and in 
Cambodia are immense tracts of alluvial soil, clothed with all the 
prodigality of vegetation which marks a tropical clime. 



In what I ID 
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17. Plain of Hlndooiitoii. — ^The Plain of Hindoostan stretches 
southward about 1500 miles from the base of the Himalayas to 
Deccan, and westward from the Ganges to the Indus, with a breadth 
ranging from 300 to 400 miles. This region, renowned as the seat 
of mighty empires and the abode of a singular and cultivated people, 
possesses a wondrous fertility. No other country, except China, can 
vie with it in the fruitfulness of its soil ; and it enjoys a great variety 
of climate, from the genial temperature of Southern Europe to the 
extreme heat of the tropics. 

The finest portion of this plain is the alluvial region watered and 
fertilized by the majestic Granges and its tributaries. The lower part 
of this splendid tract is the richest, and produces abundance of rice, 
sugar, cotton, indigo, and opium, and every kind of tropical fruit. 
In the upper section, wheat and other bread-grains are cultivated. 
The Valley of the Indus occupies the western division of the Plain 
of Hindoostan. It is a sandy tract, but fertile when irrigated. 
Towards the sea it expands into a sterile level, called the Thur, the 
southern portions of which are so low as to be overflowed by the tide. 

18. liOwland of Taran. — ^This region extends from the Elborz 
Mountains to the Kirguis Steppes, and embraces the vast depressed 
area of the Caspian and the Aral Sea. 

19. I-owland of Syria. — This level stretches southward through 
Mesopotamia to the Persian Gulf. In the southern part it is dry 
and stony; but around the lower courses of the Tigris and the 
Euphrates the soil is rich and productive. In the north the land is 
sterile ; though beautiful valleys, like those of Damascus, are found 
set like gems in the surrounding wastes. 

North of the table-land of Arabia lies the Great Syrian Desert, 
which, according to Mr. Palgrave, is an immense ocean of loose, 
reddish sand, heaped up in enormous ridges running parallel tx> each 
other from north to south, and ranging from 200 to 300 feet in 
height. Standing on their crests, the traveller looks down on what 
seems a vast sea of fire rolling beneath a violent wind. 

Between the Lebanon and Anti-Lebanon ranges, in the north of 
Palestine, spreads out the Valley of Bekka,— a fertile and well- 
watered tract 

Africa. 

20. The plains of Africa include the Great African Desert, or the 
Sahara, and the Central Plain. 

21. The Sahara. — ^The Great African Desert is a vast barren 
tract extending eastward from the shores of the Atlantic to the Val- 
ley of the Nile, — a distance of about 3000 miles, — and lying between 
Soudan on the south and the grassy slopes of the Atlas Mountains 
on the north, having a breadth varying from 700 to 1200 miles. 
The area of this great expanse has been estimated at 2,700,000 square 
miles. Some portions on the north have been supposed to be below 
the sea-level ; whjje others rise above the plain in broad plateaus 
whose elevation ranges from 1000 to 1500 feet. 

The surface of the Sahara possesses a varied character. Immense 
portions are burning wastes of shifting sands, without water and 
vegetation; others are gravelly and saline, interspersed with low, 
bare rocks, and producing a growth of small shrubs and coarse 
grass. But this dreary region is otherwise diversified ; for wherever 
water rises to the surface, verdant islands, termed oases, occur, 
blooming amid the surrounding desolation. Such are the oases of 
Tibesty, Air, and Fezzan, 

17, Desoribe the Plain of Hindoostan. Where is the Valley of the Indus? 

18. Describe the Lowland of Turan. 19. Describe the Lowland of Syria. 
20, What are the plains of Africa? 21. Describe the Sahara. What is said 



Fezzan, which is one of the largest oases, contains 100,000 inha- 
bitants, whose principal food is derived from the forests of the date 
and palm with which this region abounds. The surikee of the oasis 
is generally below that of the surrounding desert. 

The Nubian Desert may be regarded as prolonging* the plain of 
the Sahara to the Red Sea, since these desolate wastes are separated 
only by the Valley of the Nile, which, for a thousand miles, borders 
the desert on either side with its brilliant verdure. The Sahara is, 
indeed, the western division of an immense desert zone, which 
stretches from the Atlantic to Egypt, and is thence continued north- 
easterly through Arabia, Persia, and Tartary, ending in the Desert 
of Gobi. 

22. Tlie Central Plain. — It has been seen that the southern 
portion of Africa is a plateau. From the northern boundary of this 
plateau the surface descends towards the Mediterranean, forming the 
Sahara. But the descending land does not change at once into a 
desert; for the waters that flow from the table-land towards the 
north fertilize a large tract of country, stretching across Africa in 
its greatest breadth, and bounded by the southern limit of the desert 
and the northern line of the table-land. 

This region, which includes Soudan, embraces vast levels, some of 
which are fertile and well cultivated ; while others are sandy wastes, 
interspersed with salt lakes, and having quarries of rock-salt, which 
are the riches of the country. Large and thriving kingdoms are 
here found, such as Bornou and Houssan, — the former of which 
occupies a noble plain two hundred miles long and nearly as many 
broad. 

In Senegambia and Guinea a rich alluvial belt of lowland extends 
along the sea-coast, wonderfully productive, but possessed of a deadly 
climate. 

23. Anstralla. — Only one-flfth of this great island has been fully 
explored ; but from the partial researches made by various travel- 
lers, especially by Sturt, Mitchell, and Kennedy, there is very little 
doubt that the interior is an immense desert. 

In the years 1844-46, Captain Sturt penetrated to the centre of 
the island, and his observations prove that Central Australia is 
another Sahara. It is a desolate, stony region, depressed in some 
places below the level of the sea. During the rainy season exten- 
sive saline marshes are formed, which become in the summer parched 
and sterile tracts, where no life e:s:ists. Over this desert sweep hot 
and blasting winds, as fierce in their intense heat as the African 
simoom. To the north the land improves; and in South Australia 
there is every diversity of soil and surface. 

24. Plains — Tbeir Relation to Civilization. — The river-plains 
have ever been the chosen seats of settled industry and civilization. 
The plains of China, Hindoostan, Egypt, and Mesopotamia were 
the populous abodes of mankind in the early history of the world; 
and as in former ages, so now the principal sites and centres of indus- 
try and opulence are found in the river-plains of both continents, since 
these regions possess special adaptations and facilities for agricul- 
ture, commerce, and the arts. But the vast steppes of the North have 
ever been the abode of fierce nomadic races, whose hordes, lured hj 
the wealth and rich products of more favored climes, have again 
and again overrun the southern plains, iniusing fresh life and new 
ideas of freedom into the effeminate and effete nations with whom 
they mingled. 

of the oasis of Fezzan ? What of the Nubian Desert? 22. Describe the Central 
Plain of Africa. 23. Give an account of the lowland of Australia. 24. What 
is said of plains in reference to human progress ? 



REVIEW AND MAP QUESTIONS ON THE CONTOUR AND RELIEF OF THE LAND. 



CONTINENTS. 

How are the two great oontinenta designated ? 

What other masses of land are found in the high northern and southern 
latitudes? 

What great island is there which is sometimes called a continent, and where is it 
situated ? 

Which continent extends ^rthest to the south ? 

Which to the north? 

Which is the larger of the two continents? 

Between what parallels of latitude does the Eastern Continent lie? 

Between what meridians? 

In what direction does it extend in its greatest length ? 

What is its area? 

What are its grand divisions ? 

How are these situated in reference to the equator? 

Which is the largest division ? 

Which is the smallest? 

What is the area of the Western Continent? 

In what direction does it run in its greatest length ? 

Between what parallels of latitude does it lie ? 

Between what meridians? 

Which of the great divisions of the land has the most extensive coast-line com- 
pared with its area? 

Which the least? 

What form do the great masses of land generally assume towards the south ? 

In what r^ons are the continents hroadest? 

Is this true of their divisions ? 

Are hoth the continents nearly divided hy the sea? 

What cluster of islands near the Western Continent corresponds to the Asiatic 
Archipelago near the Eastern Continent? 

ISLANDS. 

Point out on the map instances of continental islands in the difierent oceans and 

seas. 
What are oceanic islands? 
In what ocean are they most numerous ? 

Trace on the map the great chain that exists in the Pacific Ocean. 
Point out the three great helts of volcanic islands. 
Which is the most northerly volcanic island? 
What is its latitude? 

Point out the volcanic islands of the Atlantic Ocean. 
Where have volcanic islands been recently formed ? 
What is the nature of the Aleutian Islands? 
Within what limits are coral islands found ? 
In what ocean do they abound ? 
Point out the most remarkable groups of atolls. 
Where do we find encircling reefs? 
Where are the most remarkable barrier reefe situated ? 
Which is the largest island ? 
What is its extent? 
To what class do the largest islands belong, oceanic or continental ? Show by the 

map. 
In what form do islands usually occur? 
Point out some of the most remarkable groups. 
Where are the most noted solitary islands situated ? 

MOUNTAINS. 

Show in what direction the mountain-chains of a continent usually run. 

Do the minor mountain-ranges of a peninsula follow a similar law ? 

Point out on the map instances of these in both continents. 

On what side are the mountain-slopes most abrupt, in the several grand divisions 

of the globe? 
Wliich of the two continents has the largest chain? 
Show that the highest mountains of a continent face the largest ocean. 
Name the mountain-systems of North America. 
Describe the Bocky Mountain system. 



Describe the Alleghany system. 

Name the South American systems. 

Describe the Andes. 

Between what paralleb of latitude are the Bocky Mountain and the Andean 

chains included ? 
Trace the great mountain-zone of the Eastern Continent from Gibraltar to 

Behring Strait. 
Mention the mountain-systems of Europe. 
What mountains separate Europe and Asia? 
Where is the Caucasian range? 
Name the mountain-systems of Asia. 
Which is the grandest? 

Describe the maze of mountain-chains in Eastern and Northeastern Asia. 
What important ranges are north of the Hindoo Eoosh ? 
What are the mountain-systems of Africa? 
Which is the highest? 

Where are the Atlas, Cameroons, and Kong Mountains situated ? 
What high range- is in Eastern Africa? 
What island east of Africa has a great range of mountains? 
What mountains are found in Australia? 
How are they situated ? 
State the height of the chief mountains above the searlevel in the continents and 

islands of the globe. 
Which is the highest mountain on the globe? 
Point out on the map the chief regions below the sea-level. 

TABLE-LANDS, OR PLATEAUS. 

Which of the two continents is most remarkable for its plateaus? 

Name the plateaus or table-lands of North America. 

Where are they situated ? 

What is the height of the table-land of Mexico? 

Name the> plateaus of South America. 

Which is the loftiest? 

What plateau is found in Europe? 

Name the table-lands of Asia, and describe them. 

Which is the largest? 

Which is the highest? 

Which continent has the highest plateau ? 

Name the plateaus of Africa, and describe them. 

PLAINS. 

Which continent is distinguished for its plains? 

Name the plains of North America. 

Which is the larger? 

Give an account of it in respect to extent^ soil, and dimate. 

Describe the Atlantic Plain. 

Mention the plains of South America. 

Where are the Llanos situated? 

What is their character? 

Describe the Silvas. 

Why are they so called ? 

Describe the Great Southern Plain, or Pampas. 

What is the nature of the several tracts that compose it? 

Mention the plains of Europe. 

What are the divisions of the Great Northern Plain ? 

What is the height of the eastern European Plain ? 

Where are the Steppes of Russia? 

Where is the plain of Hungary ? 

Name the plains of Asia. 

Describe the Siberian Plain and Steppes. 

Point out the position of the remaining plains of Asia, and describe them. 

What plains has Africa? 

Where is the Great Desert. 

What is the nature of its soil ? 

Where is the Nubian Desert? 

What is its altitude above the sea? 

Point out the several positions of the other African plains, and describe them. 
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PHYSICAL GEOGRAPHY. 



CHAPTER VI. 

VOLCANOES. 



t. A Volcano ia a mouDtain which emits from its summit or 
sides fire and smoke, and, at varying intervals, ejects stones, ashes, 
and floods of molten minerals, termed lava. The upper part is a 
cone formed by the ejected matter, and terminating in a hollow 



bowl-shaped cavity, called a crater, from which the lava issues : the 
size of the crater has no relation to that of the volcanic mountain. 
In some cases craters are depressions in lofty table-lands. 

2, Crater. — The walls of the crater are not unfrequently entire, 
but they are generally rent by immense fissures, through which the 
floor of the crater can be reached. This floor, in active volcanoes, 
is the seat of their energy. 

Iq the volcano of Kilauea in Hawaii, one of the most remarkable 
in the world, the great crater is a vast depression in a plateau nearly 
4000 feet above the sea. It is seven and a half miles in circum- 
ference, three long, and one broad, and sinks more than 1000 feet 
below the plain. The volcanic action is concentrated in a space 
about two miles long, occupied by numerous smoking cones and 
lakes of lava. 

When the crater was visited by Mr. Ellis in 1823, he observed 
two lava-lakes, the largest of which was 1190 yards long. Eleven 
years afterwards they were still in existence, and presented to Mr. 
Douglas the appearance of vast caldrons of lava in iurious ebullition, 
sometimes spouting to the height of seventy feet; while the burning 
flood, rolling onward like a river beneath a fiery arch, plunged down 
and was lost in a deep abyss. 

3, Volcanic Prpdnela. — Lava varies much in its composition 
and structure. It is chiefly composed of a few minerals; but nearly 
a hundred ingredients have been discovered in the lavas of Ve- 
in 1845, Professor Ehrenbei^ ascertained that volcanic products 



abound with the flinty shells of minute microscopic animals. The 
structure of lava depends mainly upon the pressure under which it 
ia cooled: where this is great, a firm and compact mass is formed ; 
but if the lava is subjected to but little pressure, and is inflated 
with the gas, it is light and porous, forming scorite and pumice- 
stone. 

The spray of the lava, driven and cooled by the wind, spina out 
into fine, delicate threads. These are found in great abundance at 
Kilauea, and are called by the natives the "hair of Fele," from the 
name of the fabulous divinity of the volcano. 

When the lava first issues from the crater, it ia a viscid fluid like 
tar ; but it quickly cools at the surface, and, being a bad conductor 
of heat, a firm crust is soon formed, under which the burning stream 
flows on a few inches below. In 1794, during an eruption of Vesu- 
vius, the inhabitants of Torre del Greco, twelve hours after their 
town had been overwhelmed by a flood of lava, returned to their 
homes over the lava-crust which bridged the fiery stream beneath 
them. A mass of lava, ejected in 1759, at Jomllo in Mexico, was 
found by Humboldt, in 1804, to be still hot enough to light a cigar 
within the cracks of its surface ; and smoke was seen by Burckbardt 
to issue from it in 1827. 

4. EmptlODR. — Eruptions are of two kinds, — those that are vio- 
lent, and those that are not. Violent eruptions are usually preceded 
by low, subterranean noises, which are followed by loud explosions 
and earthquakes. Clouds of smoke then rise in dense columns to the 
akies, mingled with vapors and deadly gases, and often with streams 
of burning sand. In the midst of these dark clouds forked lightnings 
play, and globes of fire burst like bomb-shells. Next follows a dis- 
charge of red-hot stones and the outpouring of the lava-flood. The 
lava, in escaping, either flows over the edge of the crater, or bursts 
through its sides, the latter mode being the usual one; for its rocky 
walls, thick as they are, are at. times unable to withstand the enormous 
pressure of the fiuid mass and the expansive force of its confined 
gases and vapors. It is stated by Dolomieu that nin^taUha of all 
the lava-eruptions of Etna have been from ita sides. 



After the lava has ceased to flow, the close of the eruption is indi- 
cated by the ejection of vast showers of ashes, which darken the air 
for days, and not only fall thickly on the adjacent country, but are 
borne by the winds to regions hundreds of miles distant. When the 
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volcano rises above the limit of conataDt froet, the approach of an 
eruption is shovn by the sudden melting of the snow and ice that 
clothe its summit, and which gives rise to rapid and destructive 
torrents. 

Many of these phenomena were strikingly displayed during the 
eruption of the Souffri^re Mountain, in the island of St. Vincent, in 
the West Indies, which occurred in April, 1812. On the 27th of this 
mouth the volcano burst forth, showering down sand and dust; and 
three days afterwards, streams of glowing lava, flowing from beneath 
a pyramid of flame, poured down the sides of the mountain in torrents 
to the sea. Red-hot stones and ashes rained down for hours, and, 
earthquake following earthquake almost incessantly, the whole island 
undulated like water shaken in a bowl. 

The next day the atmosphere was clouded with ashes, and to such 
an extent that the deck of a vessel five hundred miles from St. Vin- 
cent was covered with volcanic dust to the depth of five inches. 

The eruptions which occurred between the beginning of September 
and the middle of November, 1866, in the vicinity of the islands of 
Tau and Olosenga, which belong to the group of Navigators Islands, 
were characterized by similar phenomena, and by others also of a 
peculiar nature. 

A few days previous to the 12th of September, 1866, subterranean 
noises were heard and earthquakes were frequent. At noon on this 
day there was an unusual commotion in the sea at a point one mile 
and a half &om Olosenga and three from Tau ; and on the next 
morning the volcanic action was unmistakable. From the 16th to 
the 19th there was one continued succession of eruptions, — -jets of 
mud and dense columns of volcanic matter rising in terrific grandeur 
two thousand feet above the level of the sea, and spreading out in 
vast clouds of dust. 

The roar of the eruptions, the crash and collision of massee of rock 
met in their downward course by others flying up, were fearful. The 
sea boiled furiously within a circuit half a mile in diameter, and heaps 
of dead fish were washed ashore, — among them deep-sea monsters, 
from six to ten feet long, such as were never before seeu by the 
natives. The heated atmosphere for miles around was filled with 
ashes, smoke, and sulphurous vapors. After the 19th the violent 
action began to abate. 

The other kind of eruptions are unattended by earthquakes, or by 
the slightest tremor of the ground ; neither is there any ejection of 
mineral masses, the tremendous forces involved in this phenomenoD 
acting with silent power. The crater, in volcanoes of this kind, 
gradually fills with lava, which either overflows its rim or bursts 
through the sides, — the stream continuing to flow until the force 
which raised it is expended. 

The volcanoes of Mauna Loa and Kilauea, in Hawaii, are remark- 
able instances of this kind. Mauna Loa is situated 13,760 feet 
above the sea and 9790 feet above Kilauea, sixteen miles distant. 
Its crater is 13,000 feet long, 8000 feet wide, and about 800 feet 
deep. In 1843 this immense basin was filled up with lava to such 
an extent that it broke through the mounts at the height of 12,000 
feet, and poured in fiery torrents down its sides, levelling the forest 
in its course. 

As the flood spread out and cooled, a crust was formed on the sur- 
face, beneath which rushed the burning river at the rate of from 
ten to fifteen miles on hour. The lava-stream extended a distance 



of sixty-five miles, and was from one to ten miles wide, while its 
depth ranged from ten to three hundred feet. No earthquake or 
showers of ashes and cinders attended this eruption. 

During the three grand eruptions of Kilauea in 1823, 1S32, and 
1640, no violent phenomena occurred ; but its vast crater was silently 
filled up with lava to the depth of 400 or 500 feet before it escaped 
from its enclosing walls. 

In the eruption of 1840 the main stream of the lava hurst from 
the earth at a point twenty-seven miles from the crater, and twelve 
miles from the sea, towards which it flowed. The width of the 
stream varied from one to four miles ; and when it reached the sea it 
poured over a precipice fifty feet high, in a fiery cataract half a mile 
broad. 

"The burning lava," says Mr. Coau, "on reaching the water was 
shivered like gloss into millions of particles, which rose in clouds, 
darkened the sky, and fell like a storm of hail on the surrounding 
country. Vast clouds of steam and vapor rolled ofi* before the wind, 
and the reflected glare from the lava formed a fiery firmament over- 
head. For three weeks this terrific river flowed with little abatement ; 
night was converted into day over all eastern Hawaii; and at the 
distance of forty miles fine print could be read at midnight." 

5. VolcBDlc Force. — The tremendous energy displayed by vol- 
canoes is shown by the great height to which liuge masses of rock 
are thrown, and also by the immense amount of matter ejected. 
According to Sir William Hamilton, stones were hurled by Vesu- 
vius, in the great eruption of 1779, to the height of 2000 feet, and a 
mass of rock was ejected having a thickness of 17 feet and a circum- 
ference of 108 feeL During on eruption of Tenerifie, stones were 
projected to altitudes varying from 2600 to 3600 feet The heights 
in such cases are determined by noting the time occupied by the 



masses In &Iling. But these instances of projectile forces are fhr 
exceeded by the might of the volcano of Cotopaxi, which is eaid to 
have hurled a rock 300 cubic feet in size to the distance of nine 
miles. 

The amount of matter ejected is enormous. During the eruption 
of Kilauea in 1823, 27,000,000,000 cubic feet of matter is computed 
to have been ejected, — sufficient to form a conical mountain 3000 
feet high having a base 3400 feet in diameter. But the greatest 
lava-flood on record is that which, In 1783, burst from Skaptar Jokul 
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in Iceland, and continued to flow for two yeare. It formed two 
principal rivers, which flowed in nearly opposite directions, one 
being fifty miles long and twelve broad, and the other forty miles 



long and seven broad. Wide river-beds were filled up to the depth 
of &om 400 to 600 feet, and lava-lakes were formed 100 feet deep 
and from twelve to fiiteen miles wide. The amount of matter thus 
ejected b computed at 40,000,000,000 of tons, — a mass which, ac- 
cumulated, would cover London with a mountain rivalling in size 
the Peak of Teneriffe. 

The quantity of volcanic sand and ashes which is thrown out 
during eruptions is almost incredible. The beautiful cities of Her- 
culanenm and Pompeii were completely buried by the showers of 
ashes ejected by Vesuvius in the year 79. During the fearful erup- 
tion of Tomboro in the island of Sumbawa, which occurred in 181S, 
such clouds of sand and ashes were ejected that houses forty miles 
distant were crushed beneath them. At Macassar, 260 miles from 
Sumbawa, ashes fell to the depth of one and a half inches, and total 
darkness prevailed after sunrise. 

The volcanic dust was carried even as far as Amboyna, 800 miles 
distant from the volcano. Near Sumbawa, cinders, scorite, and ashes 
fell into the sea in such quantities that they formed a crust upon its sur- 
face, and for miles around the island the ocean was so covered with 
this floating matter that the progress of ships was materially impeded. 

But the energy of volcanic action is most strikingly displayed in the, 
upheaval of mountains, the formation of new islands, and the ele- 
vation of coasts. The mountain of Jorullo, in Mexico, is a result of 
volcanic power, and its formation is thus described by Humboldt . — 

"On the night of the 28th of September, 1769, irightAi I subterra- 
nean noises, which had been heard three months before on the plain 
of Malpais, again commenced. A tract from three to four square 
miles in extent rose up in the shape of a dome, and those who beheld 
the phenomenon asserted that flames rnse from an area of more than 
six square miles. Fr^ments of burning rocks were projected to an 
immense height, and the surface of the ground undulated like a roll- 
ing sea. Thousands of small cones suddenly appeared, and from 



among them rose up six great masses to heights varying irom 1312 
to 1640 feet above the original level of the plain:" the most elevated 
of these is the volcano of Jorullo. 

The formation of new islands by volcanic action has already been 
described. The elevation of coasts from the same cause will be di»- 
cussed under the subject of earthquakes. 

6. Tbeorr of Volcaooe*. — We have seen, in treating of the 
structure of the earth, that there is every reason for believing its 
interior to be a vast reservoir of fluid rock intensely heated ; and the 
repose of this fluid ia doubtless liable to be locally disturbed hy the 
expansive force of vapors and gases. 

Volcanoes are therefore to be regarded as the upper orifices of 
long channels, which descend through the crust of the earth to the 
fiery flood below, where the gathering vapors and gases are at times 
so compressed that they acquire enormous power; and, forcing up 
vast streams of molted rock, an eruption, with all its terrific pheno- 
mena, is the result. When the accumulated force is expended, th« 
volcano once more reposes, to be again disturbed whenever the im- 
prisoned gases and vapors reassert their might. Volcanoes are the 
sofety-volves of the globe. 

7. Volcanoes claiialfled. — Volcanoes are divided into four | 
classes, — namely, ocii'we, intermittent, extinct, and aemi^xtinet. 

AcUve Toleaaoes. — Stromboli, one of the Li pari Isles, and Izalco, 
in Central America, are instances of the first class. Stromboli ia 
nearly 3000 feet high, and has been active from the most remote 
times. Homer mentions it, and it waa called by the ancients the 
"Lighthouse of the Mediterranean." Its eruptions are said to take 
place at regular intervals, ranging from three to five months. Izalco 



was formed in 1770, when the earth opened at the base of the extinct 
crater of Santa Anna in San Salvador, Central America, and flames, 
ashes, and lava issued from the chasm. It has been constantly active 
ever since, and the cone has risen to the height of nearly 4000 feet. 
Loud explosions occur with great regularity, at intervals of from 
ten to twenty minutes, attended with discharges of stones and ashes. 
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It has been observed that the lower a volcano is, the more Se- 
quent are its eruptions. 

Intermittent Volcanoes. — ^The volcanoes of Etna, Teneriffe, 
and Cotopaxi, ranging in height from 10,874 feet to 18,887 feet, are 
examples of the second class, having intervals of repose sometimes 
centuries in extent. Prom b.c. 480 to a.d. 1832, fifty-five eruptions 
of Etna are recorded. From 1800 to 1832, six eruptions occurred; 
while from 251 to 812, a period of five hundred and sixty-one years, 
the volcano slumbered. In Iceland, famous for the volcano of 
Mount Hecla, eruptions have occurred, on an average, every thir- 
teen years, from the earliest period of authentic history. 

Extinct Volcanoes. — Extinct volcanoes are those which ages 
ago were active, but are now at rest. They are very numerous, and 
are found in all parts of the world; and their craters, as in those of 
Auvergne and Naples, are often as perfectly formed as those of 
active volcanoes, and present, both in their structure and composi- 
tion, undoubted proofs of their igneous origin. 

It is possible that an extinct volcano, so called, may in some 
cases be only one in repose; for, previous to a.d. 63, Vesuvius, 
which is now active, exhibited the appearance of an extinct volcano. 
Volcanoes of this kind, in some instances, are filled with deadly 
gases. Such is the " Poisoned Valley" in Java, about half a mile 
in circumference, the whole surface of which is covered with the 
skeletons of men, tigers, pigs, deer, peacocks, and all sorts of birds, 
the gases with which the valley is filled destroying all animal life 
that ventures within its limits. 

Semi-extinct Yolcanoes. — 8emi-extinct volcanoes are those 
which eject no solid matter, but gases and vapors issue firom cracks 
in the ground. The craters of these volcanoes present a desolate 
appearance, no sign of vegetation being anywhere visible. Where 
the volcanic action is still powerful, the crater is almost entirely 
filled with smoke and noxious vapors, and the sides and bottom are 
covered with deposits of sulphur and other minerals. Such is the 
Bolfatara, near Puzzuoli, in Naples, which the Romans regarded as 
the entrance of the infernal regions. It is 1400 feet in diameter and 
400 feet deep, and is constantly filled with thick smoke and suffo- 
eating gases. 

8. Arrangement and M nmber of Tolcanoes. — ^Volcanoes are 
classed, in respect to their arrangement, into two systems, — the Cen- 
tral and Linear. 

Central volcanoes consist of a number of small volcanoes grouped 
around a central cone which is the seat of the eruptions. Such are 
the volcanoes of Iceland, the land of frost and fire, and the Peak of 
Tenerifie, the central cone of the Canaries, which is a group of vol- 
canic islands. 

Linear volcanoes are arranged in a line, at varying distances from 
each other, and are supposed to be vents from the same fissure. 
Instances of this kind are found in the immense chain of volcanoes 
extending through the whole length of the Western Continent along 
the shores of the Pacific, and in that which stretches through the 
numerous volcanic islands that skirt the eastern shores of Asia, and 
is prolonged through the Philippine, Molucca, and Sunda groups to 
the Bay of Bengal. 

According to Johnston, the number of volcanoes is 407, including 
a few of doubtful existence. Of these about 270 are more or less 
active. They are distributed and arranged as follows : — 

Give instances of intermittent volcanoes. What is said ren)ecting extinct volca- 
noes ? What is said respecting semi-extinct volcanoes? 8. How are volcanoes 
daasified in respect to their arrangement? What are central volcanoes? Give 
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Cektbal Volcanobb. 

8T8TSM. 

Etna 1 

Vesuvius 1 

Liparl Isles 2 

Jan Mayen 2 

Iceland 8 

Azores 2 

Canary Isles 7 

Cape Verd Isles 1 

Ascension 1 

Tristan d'Aconha 1 

Traverse Island 1 

Trinidad 1 

Bourbon 3 

Hawaii 4 

Galapagos Islands 1 

Marquesas Islands 1 

Society Islands 1 

Easter Island 1 

Western Asia 3 
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8T8TXM.. 

Santorini 1 

Tliian-Shan 2 

Red Sea 2 

Friendly Islands 2 

Australian Islands 13 

Sunda Islands 80 

Molucca and Philippine 

Isles, and Formosa 37 

Japan 23 

Kurile Isles 18 

Kamtschatka 21 

Ladrone Islands 7 

Bonin-Sima Islands 2 

Aleutian Isles 35 

Northwest America 10 

Mexico 7 

Central America 38 

West Indies 10 

Ecuador 17 

Peru and Bolivia 12 

Chili 22 

Terra del Fuego and South 

Shetland Isles 4 

South Victoria Land 2 
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9. Geographical Dlstrlbotion. — ^^It will be seen from this 
table that volcanoes are distributed all over the globe, yet not uni- 
formly. Mount Esk, in the island of Jan Mayen, 70° 49' north 
latitude, is the most northern volcano, and Mount Erebus, situated 
in South Victoria Land> in 77° 32' south latitude, is the most 




THE PACIFIC GIRDLED BY VOLCANOES. 



southern. The torrid zone abounds in volcanoes ; but of all the vol- 
canic regions of the globe, Java is the most remarkable ; for, though 
only about the size of the State of New York, it contains, according 
to the latest researches, forty-six volcanoes, of which twenty are 
active, and whose eruptions are of the most fearful and destructive 
character. 
By far the greater number of volci^noes, and of those which are 

instances. What are linear volcanoes ? Giye instances. What is the number 
of Tolcanoes ? How many are more or less active ? 9. What is said respecting 
the distribution of volcanoes ? What country abounds in volcanoes ? 
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active, girdle the vast Pacific Ocean as with a belt of fire. This 
mighty chain, be^aaiiig with the Kamtschatka aeries, runs south 
through the Karile, Japan, Molucca, Philippine, Sunda, and Aus- 
tralian Isles, to the volcanoes of Mount Erebus and Mount Terror, 
in South Victoria Land. Thence, returning on the eastern tide of 
the Pacific, the series is prolonged through South America, Central 
America, and Mexico, and the northwest coast, and the circuit is 
completed through the Aleutian Isles. 

This immense zone contains more than dx-seventhe of all the vol- 
canoes of the world, and five-sixths of all that are active. The &ct 
that so many volcanoes are situated near the sea-coast and on islands, 
and that eruptions sometimes occur in the depths of the ocean, has led 
to the belief that these phenomena are caused by the waters of the 
sea penetrating to the central fires of the globe. But the existence 
of volcanoes far distant from the ocean or any considerable body of 
water, tends to disprove this theory. Popocatepetl in Mexico, and 
Feshan and Hochow in Central Asia, are instances of inland volcanoes. 

Popocatepetl is 132 miles from the sea. Peshau is 1530 miles from 
the Arctic Ocean, and the nearest large body of water is the salt 
lake of Iflsi Kul, 174 miles distant. Hochow lies 670 miles to the 
east of Peshan. In the view of Humboldt, volcanoes are usually 
found near the sea, because the coast-Iauda form the edges of the 
deep-ocean basin, where the crust of the earth is thinner by many 
thousand feet than on the continents, and opposes less resistance to 
the subterranean forces. 

Wrangell's Volcano, on the Copper River, Mount St. Helens, and 
Mount Hood are all in volcanic activity. On the 19tb and 20tb 
of August, 1859, dense volumes of smoke and vapor were seen, 
by observers at Portland in Oregon, issuing from the crater of 
Mount Hood, and throughout the night these dark columns were 
illumined by shafrs of Same. The volcanic energy on the north- 
west coast of America is, however, but feebl& 

10. AualogoBB Ph«Dem«iuk. — The efiects of the central fires of 
the globe are revealed not only in true volcanoes, but in eruptions 
of mud, discharges of infiammable and other gases, and ejections of 
hot water. 

HMd<ToleaDoes. — A region near the mouth of the Indus, 800 
square miles in extent, is covered with mud-volcanoes. One of the 
cones is about 400 feet high, and is formed of light-colored earth. 
It has a crater at the top ninety feet in diameter, filled with liquid 
mud. The mud-volcanoes of Turbaco, as described by Humboldt, 
consist of about twenty cones, varying in height from nineteen to 
twenty-five feet, their craters being filled with water and soft clay. 
More than twice a minute, bubbles of gas burst up through the liquid 
mass with considerable noise, and with sufficient force to cause the 
water to flow over the rim. 

The mud-volcanoes of Aguachapa, in Central America, are 
known to have been in action for the last three hundred years. A 
dense white steam rises from a semi-fluid mass of mud and water, 
which boils furiously, and the grousd all around is too hot to tread 
upon. In Central Asia, Sicily, Java, and Trinidad, mud-volcanoes 
are likewise found. 

Field •t Flr«.— The district of Bakou, situated west of the Cas- 
pian Sea, not only abounds with mud-volcanoes, but also contains a 
large depressed region, termed the Field of Ftrc The soil is here 
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impregnated with naphtha, and the surface is filled -with cracks, 
some of which emit flames, and others smoke and inflammable gases. 



This locality was the famous shrine of the Ghebers, or Fire-Woi^ 
shippers, of Persia. 

Flre-SprlMK*. — Fire-springs are fountains of water mingled with 
streams of inflammable gas, which rise from the earth either through 
artificial borings or natural vents. In China, borings have been made 
to depths ranging from 1500 to 3000 feet, for the purpose of procuring 
salt water. From some of these oriflces inflammable gas issues in 
such volumes that, when fire is applied, a blue fiame rises to the 
height of from twenty to thirty feet, with great noise and force, and 
is used for evaporating the salt water. 

A few years ago, borings were made for brine near the Great 
Kanawha River, in West Virginia. When the salt water was 
reached, a large and constant stream of infiammable gas issued forth 
with great violence. It was employed as fuel, and furnished a con- 
stant sheet of flame, several feet wide and one hundred and fifty 
feet long, which was used for evaporating the brine. More than a 
year elapsed before the supply of gas was exhausted. 

Natural springs of this character are sometimes found. The sub- 
ject of hot springs will be discussed in a subsequent chapter. 



CHAPTER VIL 

EARTHQtIAEEB. 



1. Earthquakes and volcanoes are most closely connected, since 
they arise from the same cause. One may occur, however, without 
the other, or both may convulse the earth at the same time. Of 
these two dreadful visitants, the earthquake is the most fearful. It 
comes in a moment, with overwhelming and wide-spread destruction, 
which no foresight can avoid and no power withstand. But the 
volcano gives warning of the impending ruin, and the lava-fiood is 
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confined in ite action, and its alu^ish moTementa afford time to 
escape from its perils. 

2. CoBCDBBlons or E«rtbqaaliea. — The concuaaiona of earth- 
quakea are commotions of the solid crust of the earth, more or less 
extended, which vary in intensity from the slightest vibrations to 
the most violent and appalling convulsions. 

These movements are of three kinds, — vertical, horiiontal, and 
rotatory, — which follow each other rapidly, but are sometimes com- 
bined. The vertical movement is an upward, mine-like explosion, 
of which the earthquake that destroyed the town of Riobamba in 
Ecuador, on the 4th of February, 1797, is a remarkable instance. 
During its occurrence the bodies of many persons were thrown irom 
the town across a river to the top of a hill several hundred feet 
high. 

Dr. Tschudi relates that on the 4th of July, 1839, while he was 
leaning against the prostrate trunk of an immense tree in the prime- 
val forests of South America, it was suddenly raised a foot and a 
half by the upward shock of an earthquake. 

The korixontal movement is of a twofold character, — tremvlou* and 
undvlatory. The first has been compared to the tremors that run 
through a ateam-vessel under the powerful strokes of the ?n^ne. In 
South America these shocks are called teinbloTes, and are quite com- 
mon. In Lima, according to Dr. Tschudi, forty-five shocks take 
place on an average every year, moat of them occurring between 
October and June. They are comparatively harmless: slightly- 
built walla are occasionally thrown down, but life is not endangered 
by them. 

The undulatory movements, which are fearful in their effects, are 
wavelike motions that cause the surface of the earth to rise and fall 
alternately, like the billows of the sea. They are termed tiy the 
South Americans terremoios. 

The rolai^ry movement is rare, occurring only in the most violent 
earthquakes; but it is very destructive. It consists in twisting 
objects around without overthrowing them : roofs are made to fall 
while the walls are left standing \ parallel rows of trees are deflected, 
and the positions of fields changed. In the earthquake that hap- 
pened at Calabria in Sicily, in ISIS, statues were turned around, 
and a large rock which, before the earthquake, lay in its length from 
north to south, after this event ranged east and west. 

During the earthquake at Valparaiso iu Chili, in the year 1822, two 
solid brick buttresses, six feet square, which survived the ruins of the 
Church of La Merced, were twisted in a northeasterly direction, each 
presenting an angle to the wall. In the great earthquake of Calabria 
in 1783, a plantation of mulberry-trees was carried into the midst of 
a field of grain, and a plot of ground sown with lupines was borne 
into a vineyard. Rotatory motions are supposed to be produced 
either by a union of vertical and horizontal movements, or by several 
undulations crossing each other simultaneously at different angles. 

3, ProsresflloN, — In regard to their progression, earthquakes 
^ either linear or central. In the former, the undulations are pro- 
pagated in a straight line ; in the latter, they are either circular or 
elliptical, and expand outward from the centre of disturbance, de- 
creasing in intensity with their distance from the same. The areas 
of disturbance are either circular or oval in form. The linear earth- 
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quakes occur most frequently in countries traversed by mountain- 
ranges, the undulations advancing with a velocity of from twenty- 
three to thirty-five miles a minute. , 

The earthquake which happened at Guadeloupe in the West 
Indies on the 8th of February, 1843, is one of the best examples 
of this kind. Its undulations were from sixty to seventy miles 
wide, and were propagated northerly to New York and southerly to 
the Amazon River, through a distance of 3000 miles, at the rate of 
&om twenty-five to twenty-seven miles a minute. 

In central earthquakes the areas of commotion vary greatly in 
extent. In the Calabrian earthquake of 1783, of which the town of 
Oppido was the centre, the most intense shocks were confined to an 
area of five hundred square miles : within this region two hundred 
towns and villages were destroyed and 100,000 persons perished. 
In the great central earthquake of Lisbon, which began on the Ist 
of November, 1756, the vibrations extended over a tract equal in 
extent to one-twelith of the whole surface of the globe. 



4. DnrstlOD. — ^No Other natural calamity crowds such an amount 
of suffering and ruin into so small an extent of time as the earthquake. 
In those of Caraccas and Lisbon, most awful in their effects, the 
catastrophe occurred within the space of six minutes iu the first 
instance, and within that of only one minute in the second. 

5. Sonnda. — The subterranean noises that attend earthquakes 
are various. Tschudi remarks, "They resemble for the most part 
the rattling of a heavily-loaded wagon driven rapidly over an arch. 
They usually accompany the shock, but seldom precede it; and only 
in a few cases do they follow it, muttering like distant thunder. On 
one occasion the noise appeared to me like a groan from the earth, 
accompanied by sounds like the crackling of wood when an old 
house is consumed." This description agrees with those given by 
other observers. 

These sounds are sometimes beard at places far distant from the 
seat of the earthquake with the same distinctness and at precisely 
the same time. When the volcano of St. Vincent, in 1812, burst 
forth with terrific earthquakes, a loud noise, unattended by shocks, 
was heard simultaneously at Caraccas, on the banks of the Apure 
River, — a distance of 700 miles. A like phenomenon took place at 
the eruption of Cotopaxi in 1744; for at the moment of eruption a 
subterranean noise, like thunder, was heard at Honda, in the valley 
of the river Magdalena, 600 miles distant. From such fkcts it is 



earthquakcH. Where do linear earthquakes most frequently occur? What is 
their speed? Cile the instance given. What is said of the exteni of ceniral 
earthquakes? .Give the eiamplea. 4. What ia said respecting the duration 
of earthquakes? 5. Describe the subterranean noieefl which attend theee pheno- 
mena. Are Iheee soands ever beard simullaneouBly al places wide apart? Give 
examples. 
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inferred that the souncU are not communicated from place to place 
through the air or the solid criut of the earth, but that their source 
ia deep in the interior, at nearly equal distances from the places 
where the sounds are heard. Sometimes earthquakes occur without 
any noise, and at others the noise happens without the earthquake; 
but these inatances are rare. It is stated by Humboldt that no noise 
accompanied the dreadful earthquake of Riobamba, in 1797, when the 
town was laid in ruins and from 30,000 to 40,000 people were killed. 
The same phenomenon was observed in the earthquake that over- 
threw Lima and Callao, in 1746. 

On the other hand, a subterranean noise, like the rolling of thunder, 
interrupted with short, loud claps, was heard, for the space of a mouth, 
at Guanaxuato in Mexico, in 1784, without the slightest movement of 
the ground being detected. In the mines near this town the noises 
were as loud at the depth of 1600 feet as at the surface. 

6. Effect* of EartbquHkeM. — These are of two kinds, — transient 
and permanent. The first includes all those appalling phenomena 
that attend a Bevere earthquake, such as the desolation and ruin of 
provinces and cities, the destruction of human life, and the commo- 
. tioDs of the land and sea. The second relates to the partial upheaval 
and sinking of the surface of the earth. 

The greater number of earthquakes pass away without leaving 
any marks of their occurrence; but others are awfully destructive. 
A volume might be filled with descriptions of the latter; but an 
account, given by eye-witnesses, of two, — that of Lisbon in Portugal, 
and of Caraccos in Venezuela, — both remarkable for their severity, 
will suffice to unfold their terrible nature. 

At LiEbon, about half-past nine o'clock in the morning, on the 4th 
of November, 1755, a rumbling subterranean noise, like the rolling 
of carts, was heard, which gradually increased, and, after a few 
seconds, resembled the firing of heavy cannon. At this moment the 
first shock was felt, which levelled the Palace of the Inquisition and 
several churches. Three other shocks followed within the space of 
five minutes, prostrating nearly all the remaining large buildings, — 
palaces, churches, convents, public offices, and houses. 

Half an hour later the sea, rising forty feet above high-water mark 
at the mouth of the Tagus, rushed upon the devoted city with in- 
credible speed, overflowing the lower streets, and hurling bottom up- 
wards a stone quay with three thousand people upon it who had fled 
thither for safety from the falling city. The wave retreated as quickly 
as it came, returning three times, but at each time with less violence. 
By the earthquake and Inundation 60,000 persons perished; and to 
the horrors caused by these were added the ravages of fire. "As 
soon as it was dark," says Mr. Davy, " the whole city appeared in a 
blaze, which was so bright that I could easily see to read hyits light. 
It was on fire in a hundred difierent places, and continued to hum 
for six days without intermission." 

AtOporto, north ofLisboD, the earthquake-shocks were very severe. 
At Cadiz, to the south, the sea rose sixty feet above its level, and 
rolled in a huge wave over the land, demolishing the walls and forti- 
fications of the city on the ocean side. The highest mountains of 
Portugal were convulsed and rent asunder, and vast masses of rock 
hurled into the valleys ; a town near Morocco is said to have been 
destroyed with 8000 inhabitants ; and the earth was shaken throughout 
the immense area already mentioned. 



What is inferred from such bets? Do these noises and earthqaakea always occur 
bvether ? Clt^ the examples of Riobamba and Gunnoiuato. 6. How are the 
effixita of earlbqua^ex clasailied? What phenomena does the firet kind comprise? 



The earthquake of Caraccas occurred on the 26th of March, 1812, 
during a calm and cloudless day. It was Holy Thursday, and most 
of the population were collected in the churches. At seven minutes 
past four o'clock p.m. the first shock was felt, which caused the hells 
of the churches to ring and the earth to undulate like a stormy sea. 
It lasted about six seconds, and was followed by a rolling, subterra- 
nean noise louder than the loudest thunder. 

This was succeeded by a perpendicular shock, which lasted three or 
fourBeconds,GloBely followed byundulationswhich crossed each other. 
Inaboutthespaceofa minute the city was levelled to the ground, and 
10,000 people buried beneath the ruins of the churches and houses. 

The efiect of the earthquake upon the ocean was strikingly dis- 
played at 8imoda, in Japan, on the 23d of December, 1854, when, 
after an earthquake, five tremendous waves, alternately rolling 
shoreward and receding, overwhelmed the town, carried the largest 
junks two miles inland, and wrecked the Russian frigate Diana, 
which was then lying in the liarbor. These waves were propagated 
across the Pacific Ocean, and were perceived on the coast of Cali- 
fornia. 

In Honduras, where earthquakes are frequent, a traveller thus 
describes a similar phenomenon, which occurred in the Criba La- 
goon, at San Jos^, Central America, on August 3d, 1856: — "Away 
went the waters, far towards the sea, leaving the bottom of the 
lagoon dry, while a small island rose from the centre like a conical 
hill in some vast plain. The l^^n is here five miles broad, and a 
valley was Ibrmed in the centre by the retreating waters. But we 
had no thought of the danger that awaited us when they should 



return; and they came upon us in a moment. From every direction 
the waters rushed to a common centre, where, meeting, they rose in 
the air in an Immense column; then, thlling, they came towards the 



Aie all earthquakes destructive? Give an account of (he earthqnakes of Idsbon 
and Caraccaa Dracrlbe the effect of the earthquake upon the ocean as displajsd 
at Simoda. Describe a similar effect at Honduras. 



EARTHQUAKES. 



51 



land with the force of an avalanche, threatening us with instant 
destruction." 

Among other transient effects may be included discharges of water, 
vapor, smoke, noxious gases, mud, and stones. In the Jamaica earth- 
quake of 1692, clouds of vapor ascended from the riven ground, dif- 
fusing an intolerable steuch ; and in that which destroyed the town 
of Aquila, in Italy, vast volumes of gas and vapor issued from the 
ground, and columns of water rose to the tops of the trees, throwing 
out great quantities of mud and stones. 

7. Permanent Effects. — By the force of earthquakes the eleva- 
tion of large regions is sometimes permanently changed. On the 
2d of April, 1762, the town of Chittagong, in Bengal, was shaken 
by an earthquake ; and, during its continuance, sixty square miles 
of the Chittagong coast suddenly and permanently subsided. A 
large river was swallowed up, one mountain entirely disappeared, 
and the top of another only remained visible. Chasms were opened 
from thirty to sixty feet wide, and towns submerged to the depth of 
twenty feet. While this coast was sinking, a corresponding rise took 
place at the island of Ramree and at Cheduba. 

During a terrific earthquake that occurred in India, in the district 
of Cutch, on the 15th of June, 1819, the land on the coast sunk, and 
the sea rushed inward over an area of 600 square miles, forming an ex- 
tensive lake; while to the north the ground rose to the height often 
feet, throughout a tract about fifty miles long and sixteen miles wide. 
This elevation was called by the natives Ullah Bund, or, " God's Dike." 
The earthquake which occurred at Chili in 1822 raised the land 
from two to three feet along the coast for a distance of 100 miles ; 
and in another great earthquake which convulsed these shores in 
1835, the island of Santa Maria was elevated from eight to ten feet. 
Nearly all severe earthquakes produce cracks and chasms of con- 
siderable extent. After the great earthquake of Calabria, in 1783, 
the fissures were so numerous in the vicinity of Polistina that the 
road became impassable. 

8. Inflaence on Animals. — It is asserted by observers that at 
the approach of an earthquake the inferior animals exhibit great 
restlessness and trepidation. Rabbits, moles, rats, and lizards leave 
their holes and run wildly about; dogs howl, and horses, trembling 
and filled with fear, burst from their stalls: even the sluggish croco- 
dile leaves the river and hastens with loud cries into the woods. 

9. Extent of Earthquakes. — Earthquakes occur with more or less 
severity in regions far distant from the seats of intense volcanic action. 

At New Madrid, in Missouri, in 1811-12, a tract seventy-five miles 
long and thirty broad was depressed, during an earthquake, to the 
depth of several feet The earth rose and sunk, wide chasms were 
made, and huge columns of mingled water, sand, and other mate- 
rials spouted to a great height. Lakes twenty miles long were 
formed in an hour; and so high did the ground rise that the direc- 
tion of the current of the Mississippi was temporarily reversed. 
Vestiges of these effects were visible in 1846. 

Earthquake-shocks were early noticed in New England. New- 
buryport in Massachusetts is said to have experienced several hun- 
dred. Between the 1st of January, 1852, and the 10th of June, 
1856, from forty to fifty shocks were felt in California, and eighty- 
four in ten other States. Virginia and Greorgia had the greatest 
number, each having eight shocks within this period. 



What other transient effects are mentioned ? 7. GKve an account of the permanent 
eflects of earthquakes. 8. What are the effects of earthquakes on animals? 
9. Do earthquakes occur in regions far distant from the seats of intense volcanic 
action ? Give instances. 
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CHAPTER VIII, 

CAVERNS AND NATURAL AK0HE8. 

1. When we refiect upon the manner in which the crust of the 
earth was formed, its upheaval by Tolcanic forces, and the constant 



erosion of the rocks by the action of water, we are prepared t« be- 
lieve in the existence of vast open spocea beneath the surface of t)ie 
ground, of yawning chasms, and of rocks and mountains tunnelled 
and arched by the hand of nature. 

Caverns. 

2. CKverD* chiefly occur in limestone, but are likewise found in 
sandstone and in volcanic rocks. They consist principally of three 
kinds: the first are narrow fissures, piercing deeply into the earth, 
and open at one end; the second, tunnelled caves open at both 
extremities; and the third, and roost frequent, consist of a BerJes of 
cavities or chambers connected with each other by passages of vary- 
ing extent. 

Eldon Hole, in the Peak of Derbyshire, is an example of the 
first class. It is a chasm, in limestone, sixty feet long and twenty 
wide. In 1781 it was explored to the depth of tivo hundred feet; 
but at the bottom a fissure was discovered which has not yet been 
sounded. 

The most extraordinary abyss is that of Frederick shall, in Norway. 
Upon throwing a stone into this fissure the sound of its fall is heard 
after an interval of about a minute and a half or two minutes, which 
gives a depth of 59,049 feet for the longest time, and 39,866 for the 
shortest. 

The moimtain of Torghatten, in Norway, affords an example of 
the second class. According to Malte Brun, it is pierced by an 
opening 150 feet high and 3000 feet long; and twice in the year the 
sun darts his rays through this shaft from one extremity to tlie other. 



A great number of such tunnels are found on the coast of the island 
of Heligoland and upon the shores of New Zealand. 

In the Bonin Islands, in the Sea of Japan, similar formations 
exist. Within the harbor of Port Loyd there is a very curious 
natural tunuel, which passes through basaltic rock from the Southern 
Head to the beach on the other side. The entrance is about fifteen 
feet wide and thirty high ; but the roof within soon rises to the alti- 
tude of forty or fifty feet, and has almost precisely the appearance 
of an artificial arch. The water is sufficiently deep for a boat to row 
through the tunnel. There are likewise here several other arches 
of this nature: one of these, 150 feet long, passes through a head- 
land bounding the harbor, and is constantly traversed by the canoes 
of the natives. 

Caverns of the last class are the most interesting of all, on account 
of their great extent, the grandeur, beauty, and variety of their sub- 
terranean scenery, and the grotesque and fanciful forms assumed by 
their mineral concretions. 

3. Voleanle Cavei.— Fingal's Cave, in the isle of Stafla, is the 
finest known example of a cavern of the third kind, formed by vol- 
canic rocks. The isle of StaSa consists of pillars of basalt, its name, 
signifying a staff or column, being derived from its peculiar struc- 
ture. The basaltic columns that constitute the island have been 
broken away by the power of the waves, and various caves have 
thus been made, the grandest of which is the cave of Fingal. 

This magnificent structure, according to Sir Joseph Banks, is 371 i 
feet long, the breadth at the entrance b 53) feet, and the height 
117i feet, the depth of the water varying from 9 to 18 feet. The 
floor is composed of a lava-like substance, with ranges of regular 
basaltic columns resting upon it and supporting the massive rock- 
work that forms the ceiling. From the murmur of the waves within 
the cave, it is called, _:f>^-^__ 

in the Gaelic tongue, 
" Llaim-binn," or, the 
Cave of Music. 

In the torrent of lava 
that fiowed from the 
Bald Yokul, in Ice- 
land, a vast cavern 
occurs, forty feet high, 
fifty broad, and nearly 
a mile long. Masses 
of beautiful black 
lava, shaped like 
icicles, hang from the 
roof; the sides are 

variegated with vitri- f inq*l's cave, staff*. 

fied horizontal bands, and the floor is covered with solid ice, clear 
OS crystal. 

4. Limestone Cmves. — Caves which are formed of limestone are 
distinguished from others by mineral incrustations, termed stalac- 
tites' and stalagmites,' which are produced by water, impregnated 
with lime, that trickles through the roof. Part of this water evapo- 
rates upon the roof, leaving the lime, which, in process of time, forms 



• From the Greek word italato, to drip. 



Whatia the aiibject of Chapter VII r,7 !. In the existence of caves and naln- Tnrghiillen. Where are other tunnela found? Dwwibe the sn'heB at the Boiiin 
ral arelien probable, from what we know reepec(iii|t the force? to which the earth Iiilandfi. What is said reopectins cavemn of the third rlnxe? 3. DeKTibe Fin- 
haa been and still inauhject? 2. How many kinds of cavoms are there? Define gal's Cave. What cave is found in the lava of Iceland? 4. For what formaUoiu 
Uiem. Describe Eldon Hole and the ahyio in Norway. Dci^:ribe the tunnel at I are limestone caves remarkable? 
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a pendent maas like au icicle: tbia is the ttalacHte. 'That portion 
of the water which fells upon the floor also evaporates, and the lime 
that is deposited rises from the floor in pyramidal shapes : these are 
atalaffmites. Not unfrequently the ascending stalagmite and the 
descending stalactite meet and blend together, forming columns, 
arches, and grottos, and sheets and curtains of translucent stone. 

The cave of Adelsbei^, about six miles from Trieste, in Austria, 
is a limestone cave remarkable for its length and height. The en- 
trance is through a fissure apparently produced by an earthquake. 
The cave consists of various halls and grottos, adorned by an im- 
mense number of translucent pillars as white as snow. The bottom 
ia covered with similar concretions ; while from the roof hang nu- 
merous stalactites, which, beneath the blaze of torches, dazzle with 
their radiance. The sides of many of the grottos are draped with 
the same brilliant incrustations, so thin and transparent that they 
descend like delicate crystal curtains to the floor. 

Abysses five and six hundred feet deep are found within this 
cavern; and amid its recesses a river winds its course, spanned by 
two bridges, a mile apart, formed of stalagmites. One of the bridges 
ia from 500 to 600 feet above the stream, "At every step," says a 
recent traveller, "the scene shifts like a panorama. Now the cave 
is BO low that the explorer is obliged to stoop, and now so high that 
the roof is lost in the gloom. At one time we saw the guides light- 
ing up some distant gallery far above our heads, which had all the 
appearance of a veranda adorned with Gothic tracery. At another 
time we came Into what seemed the long-drawn aisles of a Gothic 
cathedral." One of the numerous rooms is called the Ball-room, 
where the inhabitants of Adelaberg and the vicinity assemble every 
Whitmonday, when the grotto ia brilliantly illuminated for the 
dance. Within the darkness of this cavern lives the Proteus, — a 
singular animal, white and transparent, with a shape between those 
of the lizard and the eel. 

Wier's Cave, situated in Rockingham county, Virginia, though 
not very extensive, is one of exceeding beauty. Its length in a 
direct line is 1600 feet ; but, with all its windings, it measures 
about 3000 feet. Here maguificent halls and gallcrica succeed each 
other, adorned with the richest profuaiou of dazzling incrustations 
wrought into the most singular forma. "At every step," says a late 
visitor, "strange and beautiful objects flash into being, — pillared 
walls hung with sweeping folds of tapestry, niches filled with sha- 
dowy sculpture, vaulted and groined ceilings, and fluted columns 
whose tops were lost in the darknesa." In one grotto, termed the 
Music-room, sheets of incrusted matter fall from the ceiling to the 
floor. These natural curtains, between which the explorer may 
walk, are thin and translucent, aud glow with a brilliant light when 
torches are placed behind them. In the "Bridal Chamber" a moat 
delicate incrustation hangs like a veil over what is called the "Toilet- 
table." 

The nammoth Cave of Kentucky is the most remarkable curi- 
osity of this kind, and is the largest cave yet discovered. It contains 
two hundred and twenty-six avenues and galleries, forty-acven splen- 
did chambers and halls, twenty-one deep abysses, eight cataracts, 
several lakes, and three rivers, one of which ta three milea long and 
deep enough to float a ship. Audubon Avenue, near the entrance, 
is more than a mile long, from forty to fifty feet wide, and aa many 
high. Gothic Avenue, which is three miles long, ia adofned with 



pillars and arches, pendants and groins, like the interior of some 
stately cathedral. An immenae vault, called the Temple, comprises 
an area of two acres, crowned by a dome of solid rock one hundred 
and twenty feet high. The Mammoth Dome, four hundred feet in 
height, overarches a hall of great beauty and magnificence. The 
Dead Sea is a lake of considerable extent, within which are found 
the Pisces Bartimei, or eyeless fish. 



6. ZooIlti« OF Bone Caveras. — Many caverns possess a high 
interest from the fact that they are the depositories of the remains 
of extinct races of animals, and thus afibrd much information 
respecting the geological changes of the globe. Such caves have 
received the name of zoolitic or bone caverns. 

In 1821 a cave of this kind, 250 feet long, was discovered at Kirk- 
dale, in Yorkshire, the mouth of which had been choked up with rub- 
bish and overgrown with graaa and bushes. Here, under a sheet of 
calcareous deposit, was found a layer of loam, from two to three feet 
thick, filled with an innumerable quantity of bones belonging to the 
hyena, bear, tiger, lion, elephant, rhinoceros, hippopotamus, deer, 
water-rat, and mouse, — all of them the remains of extinct species. 

Of this character, in England, are Kent Cavern in North Devon, 
Dream Cavern near Wirksworth, and the Cave of Crawley Rocks near 
Swansea. In Germany, bone caverns arc more numeroua and inter- 
eating than thoae of England. The Cave of Gailenreuth, in the chain 
oftheJura, consists of two principal chambera; and in the earthy floor 
of the lowest the bones of an extinct species of bear are abundantly 
found. Near this is the cave of Kuloch, in which it is computed 
the remains of 2500 individuals of the cavern bear lie entombed. 

6. Gas Caves. — Caverns occur in volcanic regions which produce 
irrespirable gases. Such ia the famoua Grotto del Cane, at Naples, 
It ia of small ehe, being ten feet long, four broad, and nine high. 
The floor ia covered with carbonic acid gas (which is heavier than 
the air) to the depth of six inches. Doga sent into the cave are 
sufibcated in a short time; and from this mode of experiment the 
cave derives its name. The Dunsthohle Cave, near Pyrmont, ex- 
hibits the same phenomena. 
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Natural Arches. 

7. Throughout every part of the world iiatural arches and bridges 

are found. They are supposed to be caused in several ways, as by 



rocks falling over ravines and becoming wedged together, or by the 
erosive action of streams, or by some convulsion of nature which has 
rent away the lower portion of a rocky wall and left the upper part 

The Natural Bridge of Virginia is one of the most celebrated 
natural arches in the world. It is situated in Rockbridge county, 
and crosses Cedar Creek, which here flows between broken cliffs 
two hundred and fifty feet high. A magnificent arch, of ninety feet 
span and eighty feet wide, unites the opposite banks at the height 
of two hundred and twenty feet above the water. A public road 
crosses the arch, which is fifty-five feet thick, and is covered with 
a clay soil sufSciently deep to support a thick growth of arbor 
yitee. These trees, with the masses of rock that form parapets on 
either side, eo efiectually conceal the ravine from the traveller that 
he might cross the arch unconscious of the wonder beneath him. 

Near Bogota, in Colombia, are the natural bridges of Icononza, 
consisting of masses of rock lying across a chasm of great depth. 
Through this rushes the gumma Paz, forming a beautiful cascade 
where it enters the ravine, and another where it leaves it. A natural 
arch, forty-seven feet long and thirty wide, spans the abyss, at the 
height of 318 feet above the torrent. Sixty-four feet below this 
bridge is a second, composed of three immense rocks, which have so 
fallen that they are wedged together and arch the ravine. In the 
middle of the arch is an opening, through which are seen, far below, 
the dark, tumultuous waters of the river, overshadowed by thousands 
of nocturnal birds that haunt its gloomy channel. 



7. Are natural arches numerous? How are thej fomied? Describe the Natural 
Brid^ of Viricinia, Titofe of Iconozs. Give an account of the Inca's Bridge nnd 
that of Nahr el Leben. 

What is the Bubiect of Chapter IX.? 1. How ore the chief mineral i>Todiicti( of 
the globe clamiSed? What are the principal minerals employed as building ma- 



The Inca's' Bridge, which is situated in the Argentine Confedera- 
tion, is mote remarkable for the mode of its formation than for Its 
size. According to Mr. Darwin, it is composed of fn^ments of rock 
cemented together by deposits of lime from the hot springs in its 
vicinity. The stream which flows beneath it appears to have 
scooped out a channel on one side, leaving an overhanging ledge, 
which was met by stone and earth falling from the opposite cliff; 
and the two portions, thus uniting, formed the arch. 

In Palestine a splendid natural arch spans the Nahr el Leben, or 
"River of Milk." It is 157 feet long, from 80 to 100 feet wide, and 
its altitude nearly 200 feet. Across it passes the highest public road 
in the land, which winds along the loftiest clifls of Lebanon. 



CHAPTER IX. 



1. THEchief mineral products of the globe may be arranged for the 
moat part under the following classes : — Building Materials, Predtnu 
Stmeg, Metals, Coal, and Salt. 

BuiLDiMa Materiai^. 
The principal minerals employed as building materials are Gra- 
nite, Sandstone^ Calcareous Bock, and SUUe. 

2. OrNnltc possesses great strength and hardness, and is admirably 
suited for vast and enduring structures. Syenite and porphyry are 
varieties of this rock, and are much admired for their beauty. 
Fompey's Pillar and the famous obelisks at Alexandria, called 
Cleopatra's Needles, are constructed of the red Egyptian granite. 
The first of these structures, although it is eighty-eight feet high, 
and nine feet in diameter at the base, is formed of only three pieces. 
Granite constitutes some of the loftiest mountain-chains of the 
Eastern Continent, and is abundantly distributed over the north- 
eastern part of America. " The hardness of this rock, and the great 
expense of working it to a smooth surface," says Herschel, " prevent 
its general use as a building material." 

Sandstone is easily worked, and, when sufficiently solid, forms 
an excellent building stone. Some varieties harden on exposure to 
the weather, and often present a fine clouded appearance when the 
surface of the slab is smoothed. Sandstone is widely diffused through- 
out the globe, and is abundant in various parts of the United States. 
Extensive quarries of the finest quality occur at Portland, Connecti- 
cut, which furnish lat^ supplies for the Atlantic States. 

Calcareons Koehs, such as the marbles, oolites, nummulitic and 
magnesian limestones, and the firmer portions of the chalk forma- 
tion, constitute, with sandstone, the best resources of the architect, 
since they admit of bmg easily quarried and sawn into shape. 

These formations are very extensively distributed, and are largely 
employed for building purposes. Paris is built of calcareous rock ; 
some of the pyramids of Egypt are constructed of nummulitic lime- 
stone; and the grandest monuments of ancient Rome are made 
of travertine, — a calcareous deposit found along the base of the 
Apennines. 



terials? 2. What are the uws of granite? Where is it found 7 Whal prevent 
its general use? What makee eandxtone an excellent building malerialT Is 
it rarely found? What fine <]UBrrieB occur in Connecticut? What calc*- 
reouB rocks are used for buildmg? Give ii 
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Throughout the Mississippi Valley limestone is extensively em- 
ployed as a building material. Marbles are widely distributed, and 
have from the remotest ages furnished the architect and sculptor 
with materials of great elegance and beauty. Southern Europe is 
noted for the fineness and variety of its marbles. The best are those 
of Pentelicus and of Pares, which have embodied the immortal con- 
ceptions of Grecian genius. 

Many of the marbles of the United States are of rare beauty, as 
those of Tennessee and California; and the fine grain and snowy 
whiteness of a variety of the Vermont marble have caused it to be 
prized by the sculptor. Calcareous rocks also furnish lime, the 
chief and most indispensable material for mortar and cement, which 
are of the first importance in the erection of stone structures. 

Slaie such as is used for roofing is generally found imbedded in slate 
rocks of a coarser kind. The finest slate quarries in Great Britain, 
and probably in the world, are those of Penrhyn, in North Wales. 
Quarries of excellent slate are found in Pennsylvania and Vermont. 

Precious Stones. 

8. The principal gems are the Diamond^ Buby, Sapphire, Emerald, 
Opal, and Oamet. 

Dlmmonds are mostly found in a gravelly soil and in the beds 
of rivers. In the Eastern Continent, the celebrated mines of Grol- 
conda in India have produced many splendid diamonds ; and they 
have also been discovered in Borneo, where one was found which 
weighed 1130 grains and is said to be the largest in the world. 
Diamonds likewise occur in Central Asia and in the Ural Mountains. 
In the Western C<Hitinent, Brazil is famous for these costly gems, 
and furnishes most of the diamonds of commerce. In 1822, diamonds 
to the value of £3,000,000 were found in Brazil. 

The Ruby and the Sapphire are chiefly found in Ceylon, in the 
beds of streams ; but the finest occur in the Capellan Mountains, in 
Pegu. The gravel of the brooks in Birmah contains the Oriental 
star and opalescent rubies ; but the spinelle ruby is found in a region 
five days* journey from Ava : it also occurs in Brazil. Birmah is 
likewise rich in blue, green, yellow, and white sapphires. 

Emeralds of rare beauty occur in Colombia, South America, in 
Upper Egypt, and in the valley of Tunca at Santa FL 

Opmls of the finest quality come from Mexico, Hungary, and 
Bohemia. Those which are most prized are opaque, of a pale-brown 
tint, and shine with a very brilliant iridescence. 

Garnets are found in Ceylon, in the Hartz Mountains, and in 
many other localities ; but the most beautiful occur in Bohemia and 
Hungary. 

The inferior gems, such as agate, chalcedony, topaz, camelian, 
beryl, and amethyst, are very widely distributed. Topaz, beryl, and 
amethyst are abundantly found in Brazil and Siberia. Agates of rare 
beauty occur in Central Asia, and exist in profusion on the shores of 
Lake Superior. The greater part of the agates, camelians, and chal- 
cedonies used in Europe come firom Oberstein in the Palatinate. 

Metals. 

4 The metallic products of the globe are of the utmost import- 
ance to mankind, inasmuch as they furnish the materials for ma- 

What kind of calcareous rock surpasses all others in beauty ? What is said respect- 
ing it ? What additional use of lime-rock is mentioned ? To what uses is slate 
applied ? Where are the best quarries situated ? 3. Do precious stones occur in 
numerous localities ? Name the most costly gems. What is said respecting the 
diamond, ruby, and sapphire? Where are emeralds found ? Give an account of 
the opal and garnet. What is said in respect to Uie inferior gems? 4. Why are 

T 



chinery, tools, and utensils; for objects of convenience, ornament, 
and luxury ; for coin, for medicinal purposes, and for other objects. 
Metals are very abundantly diffused throughout the world ; and there 
are few regions of any extent which do not possess some of them. 

A small number are found in a pure state ; but in general they 
exist in the form of ores, in which the metal is chemically combined 
with other substances. It is usually deposited in veins, or fissures 
of the rocks ; but a few metals, such as gold, tin, iron, and copper, 
are disseminated, though rarely, through the rocks themselves. 

The chief metals of the globe are Oold, Silver, Flaiinum, Iran, 
Copper, Tin, Lead, Mercury, Zinc, Nickel, Antimony, Bismuth, Man- 
ganese, and Arsenic, The first three are termed the precious metals. 

5. Gold is found in almost every country, but often in such minute 
quantities that it does not defray the expense of working. It occurs, 
for the most part, in a native or pure state, disseminated in nodules 
and threads through many kinds of rock, but principally in quartz : 
it is found also in the form of scales and grains amid the sands of 
rivers. Sometimes it is combined with silver, and also with iron 
pyrites, which is composed of sulphur and iron. 

In Europe, the mines of Transylvania and Hungary, the north- 
west districts of Austria, and the bed of the Danube, unitedly yield 
an annual product of 60,000 ounces of gold. Small quantities are 
also found in Spain. In Asia, at the base of the Ural Mountains are 
very rich deposits of gold ; in 1826 a mass of pure gold was here dis- 
covered, weighing twenty-three pounds. Gold abounds in the Altai 
Mountains, in those of Farther India, and in the islands of Japan 
and Borneo. Thibet and China also produce this precious metal. 

Africa has for a long period yielded rich supplies of gold. The 
most celebrated of its auriferous regions is a portion of the Kong 
Mountains, where the gold stratum is from twenty to twenty-two 
feet in thickness, increasing in richness with its depth. Most of the 
streams from the highlands of Africa bring down gold ; and through- 
out extensive districts large quantities of gold-dust are obtained by 
washing the sands of the river-beds. 

Australia is exceedingly rich in gold. Previous to the year 1851 
the existence of this metal in the island was known, yet it had not 
been obtained in large quantities; but in that year the gold-fields 
were discovered, and shipments of gold made to England. In July, 
1851, a block of auriferous quartz, a foot in diameter, was brought 
to Sydney from a locality near the Macquarie River. It weighed 
seventy-five pounds, and yielded sixty-five pounds of pure gold. 
According to official reports, the entire product of the Australian 
gold-fields, firom their discovery to the close of the year 1866, is 
32,377,454 ounces of gold. This amount, reckoning the ounce at 
twenty dollars, is equal in value to $647,549,080. 

The gold-regions of Australia are situated in the southern portion 
of the island, along the base of the Blue Mountains, the richest 
mines occurring in the provinces of New South Wales and Victoria^ 

In the Western Hemisphere gold is found in immense quantities. 
The most westerly chain of the Andes in Colombia abounds with 
this metal, and it is found in the sand and gravel of the table-lands 
of the Andes and in the soil of the eastern plains. Nearly all the 
streams that descend to the east from the Andes wash down gold ; 
and Brazil is celebrated for the richness of its gold-fields. 

metallic products of the ereatest importance? Are metals widely diffused? In 
what state are they found? What are the chief metals ? What are the precious 
metals 7 5. Give an account of the distribution of gold, and of the state in which 
it is found. Mention the principal gold localities in Europe and Asia. Mention 
the gold localities in Africa. Qive an account of the Australian gold-fielda 
Describe the gold-fields of the Western Hemisphere. 
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In the United States it ie found in considerable quantities in a. 
belt of land stretching from Georgia to Nora Scotia and Canada, 
and occurs in North Carolina within an area of 1000 square miles, in 
grains and masses. 

Central America and Mexico also abound in this precious metal. 
But all other gold districts are surpassed in richness by the aurife- 
rous Eone extending northward from Mexico as far as Behring 
Strait, embracing among others the gold-fields of California, Colo- 
rado, Idaho, and Nevada. In the year 1866 a mass of gold three 
feet long, and nearly pure, was taken from a quartz-mine near Pla- 
cerville, in California. 

6. SllTer occurs in many localities throughout the Eastern 
Continent. Anatolia, Armenia, Thibet, China, Cochin China, and 
Japan, all produce this metal. Among the richest silver-mines are 
those of Hungary and Sweden, which are equalled, if not surpassed, 
by the argentiferous deposits of the Ural and Altai Mountains. 

But the Western Hemisphere far exceeds the Eastern in its yield 
of silver, which chiefly occurs in South America, amid the heights 
of the Andee. One of the richest regions is that of Copiapo in Chili, 
where silver was first discovered in 1832 by a native, who, upon 
casually pulling up a ehrub, found a large mass of pure silver 
beneath the roots. Within four days after the discovery, sixteen 
veins were found, and lumps of pure metal were gathered from the 
surface of the soil: a single mass was obtained which weighed 5000 
pounds. These mines extend over an area of 150 square leagues. 
In Peru, silver occurs along the whole range of the Andes from 
Caxamarca to the Desert of Atacama. 

The richest mines of the present time are those of Pasco, which 
have been worked from the beginning of the seventeenth century. 
The mines of Potosi and Chota are also celebrated. The metal in 
these regions lies near the surface, and in the latter district threads 
of silver ar&even entwined in the roots of the grass. In the mines 
of Huantajaya, near the Pacific, masses of pure silver have been 
ibund, one of which weighed 800 pounds. 

This precious metal occurs in Central America, and in the weatem 
auriferous zone of the United States, being found in California, New 
Mexico, Arizona, Nevada, and other regions. 

Silver is very generally combined with lead, and a large quantity 
is extracted from the latter metal. In 1821, 32,000 ounces of silver 
were obtained from a single lead-mine in England. 

It was remarked by Humboldt many years ago that most of the 
gold and silver of the globe occurs in mountain-ranges which have 
a northerly and southerly direction; and the mineral treasures of 
the Ural Mountains, of the Andes, and of the AUeghanies then 
evinced the correctness of bis opinion. But the theory has since 
been remarkably corroborated ; for the rich auriferous deposits of 
Australia lie at the foot of the Blue Mountains, which have a north- 
erly and southerly range ; and the boundless treasures of gold and 
silver in the Western United States are found in the Rocky Moun- 
tain chain, which follows the same general direction. 

7. PlatlnHm is a rare but extremely useful metal ; and, but for the 
utensils formed of it, chemistry could not have attained its present 
state of improvement. It occurs chiefly at Matto Grosso In Brazil, 
at Choco in Colombia, at St. Domingo, and on the European side of 
the Ural Mountains. Platinum always exists In connection with a 



6. Where does aUver occur in the Eastern Continent? How does the Wenlem He- 
minphere compare with the Eastern in iln deposilii of ailvec 7 Describe the ailver- 
minea mentioned in the teiL With vhat metal in silver often combined ? What 
was the view of Humboldt in reBpect to the armngement of the gold and eilver 
deposits of Iha globe? Has it been verified ? 7. Qive an account of plstlDum. 



peculiar class of other metals, as palladium, rhodium, and iridium. 
The largest nugget of platinum hitherto discovered was found in the 
mines of Choco, and weighed twenty-five ounces. 

8. Iram, the most useful of all the metals, is difilhsed throughout 
the world in immense quantities. This metal is very abundant Dear 
the river Viliul in Siberia, and in portions of the Altai and Oral 
Mountains. In the latter is situated the mountain of Blagod, 
which rises 1534 feet above the sea, and consists of a mass of mag- 
netic iron ore, Sweden, Norway, Lapland, Russia, Grermany, Styria, 
Belgium, France, and England are all rich in iron. Whole moun- 
tains of iron occur in Lapland. This metal is likewise profusely 
distributed throughout Northern China, Japan, India, and Eastern 

The Western Continent is also rich in iron. In Chili the moun- 
tain of Pumachanche consists almost entirely of magnetic iron ore ; 
and in Brazil the mountain of Itabira, 5250 feet high, is composed 
of pure oxide of iron. Immense quantities of iron exist also in the 



^fli* * 



United States. Iron Mountain and Pilot Knob, in Missouri, are 
among the richest deposits of iron in the world, and are exceedingly 
productive. It is found in the Rocky Mountain ranges, vast beds 
occur in the Atlantic States; and rich localities exist in other parts 
of the Union. 

d. Copper) like iron, occurs all over the globe. Nearly every 
country In Europe produces it, Africa yields it, and it is found 
abundantly throughout Asia. Siberia is extremely rich in copper, 
where It exists both in a pure etat« and in the form of maia^iU, or 
carbonate of copper, which Is an exceedingly beautiful ore and is 
regarded almost as a gem. Copper-mines of great value exist in 
Cornwall, in England, which have been worked from a remote anti- 
quity. But by far the richest of all the copper deposits hitherto 
discovered occurs in a region south of Lake Superior. Vast quanti- 
ties of copper exist here in a pure state, and in masses of enormous 
weight In the CIIffMine single blocks have been found from sixty 
to eighty tons in weight. Copper is also abundant in California and 
Tennessee and in numerous other localities. 

10. Tin is produced in comparatively few places. The rich tin- 
mines of Cornwall, In England, have been worked from very remote 
times; for it is certain that the Phcenicians resorted to Britain fbr 



8. What te said respecting the diffusion and abundance of icon? Mention the 
localities and facts ciled. What i» said respecting the richness of ibe Western 
Continent in iron? What iron mountains are here found? 9, What is said of the 
diffusion of copper? Mention some of the localities of this metal. What ragioo 
is now the richest in copper? 10. Oive an account of tin. 
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their supplies of tin. Saxony is rich in tin, and it occare in Bohe- 
mia., France, and Spain. The best comes from the isle of Banca, 
near the peDinsula of Malacca; and aD exceedinglj rich deposit 
occurs at Tenasserim, in the Malayan PeninBula. £zt«Dsive beds 
of tin occur in Siberia near the Desert of Gobi ; and it is also found 
in Chili and Mexico. 

11. I.ead abounds in Europe, but is comparatively scarce in Asia. 
It^nghmd, Spain, Saxony, Bohemia, and Cariuthia are rich in lead. 
Peru, Mexico, and California likeirise produce this metal ; and im- 
mense lead deposits occur in Illinois, Iowa, and Wisconsin. 

12. Hercnrr, which is of great use in separating silver from its 
ores, is found in but few regions. It occurs in Idria in Austria, and 
in the rich mines of Almaden in Spain, which were worked seven 
hundred years before the Christian era. Twelve hundred tons 
are said to be annually taken from the Spanish mines. Mercury is 
also produced in Japan, China, Ceylon, and Mexico, and also at 
Buancavelica in Peru, the mines of which, now almost abandoned, 
produced, up to the beginning of the present century, 54,000 tons 
of mercury. 

California includes in its immense mineral wealth vast supplies of 
mercury. In 1866 the total production of the quicksilver-mines of 
the world was 85,534 flasks, of which 45,909 came from the Califor- 
nia mines. The New Almaden mines of California produced in this 
year 3000 flasks more than the old Almaden mines of Spain, — the 
richest in Europe. 

13. Klne is a very useful metal, and forms brass when combined 
with copper. Since the application of voltaic electricity to the arts, 
its importance has greatly increased. It abounds in England, Scot- 
land, Silesia, Poland, Saxony, and other European countries. Zinc- 
ores are found in New Jersey, Tennessee, Missouri, and in other parts 
of the United States. 

14 Klekei exists somewhat extensively in China and Japan, and 
also in Saxony, Bohemia, and France. It occurs also in Spain, 
Silesia, and England, and is found in Chatham, Connecticut, asso- 
ciated with arsenic and cobalt. 

15. Antlmonr, which is useful not only in hardening alloys, but 
is also an imporUnt medicine, occurs in Saxony, Bohemia, Hungary, 
Mexico, and Connecticut, and is found in England in the Cornwall 



16. BiKnMitb is employed chiefly as an alloy. Its principal locali- 
ties are in England, Saxony, Bohemia, Transylvania, Swabia, Nor- 
way, France, and Connecticut. 

17. Manganese is the most useful metal in the chemical arts. 
Its ores are very widely distributed through the primary and second- 
ary rocks in veins, beds, and irregular masses, in the state of black 
oxide. It is found in England, Scotland, and Ireland; in the Hartz 
Mountains; in.Norway, Bohemia, and Saxony; and occurs In several 
localities in Hungary, Moravia, Silesia, and France. 

18. Arsenic is of almost universal occurrence in combination with 
other metals. It is used in medicine, and is extensively employed 
in the arte. 

CoAii, Rock-Salt, and Sdlfhor, 

19. Coal, one of the most useful of the minerals, has been benefl' 
cently distributed throughout the world in greatest abundance. It 



What are the chief localities of this metal ? 11. What is ^aid of the diiaribution 
of lead? 12. For what purpOM is mercury particularly uBefiil? la mercury 
widely difiiuedT What are the localities of mercary 7 Ib Califoniia rich in_thL8 
metal? 13. Oive an accouDt of lin 
ii said of nickel, andmooy, sod bi 



occurs in England, France, Belgium, and in numerous localities in 
Asia and Australasia, being found, among other regions, in Asia 

inor, India, Borneo, Formosa, Tasmania, and New Zealand. 

It is estimated that the coal-fields of Great Britain cover an area 
of 12,000 square miles, those of the continent of Europe 10,000 
square miles, while 8000 square miles is the extent of the coal- 
regions of Nova Scotia and New Brunswick. But these immense 
deposits are greatly surpassed by the coal-fields of the United 
States, which embrace an area of more than 200,000 square miles. 
According to Professor H, D, Rogers, the amount of coal in the 
United States is 4,000,000,000,000 tons,— about fourteen timet as 
much as exists in the united areas of Great Britain, France, and 
Belgium. 

The chief kinds of coal are antkraeUe and biivminoiu, under which 
divisions there are many varieties. The value of coal and iron can 
hardly be overestimated, when we consider the rapid increase of rail- 
roads and of steam navigation at the present time. 

). Roek-Salt generally occurs in thick beds, either upon the 
surface, as in Africa, or at great depths, as in the Polish mines at 
Wieliczka. Sometimes it is found at great heights above the sea, as 
in Savoy and in the Andes. 

Immense quantities of rock-salt are found at Wieliczka. The 
mines are worked in lanes or galleries, which have been extended 
BO far that their united distances are AiUy eight miles. In one 
of these galleries a chapel, thirty feet long, twenty-four feet wide, 
and eighteen feet high, with all its columns, altars, and statues, is 
cut out of the solid salt. 

In the valley of Cardona in the Pyrenees, two immense beds of 
salt, of unknown depth and of great purity, occur in a cliff four or 



five hundred feet high. In Afghanistan a road is cut out of rock- 
salt, at the foot of precipices one hundred feet in height, formed of 
this mineral. The island of Ormuz, at the entrance of the Persian 
Gulf, is a rock of salt. 

21. Snlphnr is chiefly obtained from the volcanic districts of 
both continents. Large supplies are procured from the semi-extinct 
volcanoes, or solfataras, where this mineral is thickly deposited. It 
exists also in great mountain-like masses, such as the Sulphur Island 
in the Loo-Choo Archipelago. White Island, near Australia, is a 
mountain of pure sulphur, 860 feet high. 

neseJ Where are ito chief localities 7 18, Give an account of awenic and itoDBas. 
19. Give an account of coal, its amount and dititributioo. What is the extent of 
the chief coal-fieldaT What is said of those of the United atates? What is md 
of the value of coal and iron? 20. Give an account of rock-salt. Describe the 
localities mentioned. 21. What is said respecting sulphur? 
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PART FOURTH, 

WATER. 



', the liquid pordon of the globe, constitnteB its second 
grand diTuioo. Thia fluid CMisiats of hydrogen and oxygen, chemi- 
cally combined in the ratio, by weight, of one part of the former to 
eight parta of the latter. It absorbs ur and other gasee in great 
quantities, and dissolves the various substances with which it comes 
in contact to such an extent that in its natural state it is never pure. 
Its taste is affected by these foreign ingredients, that also impart to 
it an odor which man may fail to detect, but which animals readily 
perceive; for at a great distance in the desert camels recognize the 
scent of water. 

Pure water can be obtained by distillation, and is tasteless and 
inodorous. As the blood is the life of all animal existence, so 
water is the vital fluid of the organized globe. It circulates 
through the land and air, combining with matter in an infinite 
variety of modes, and permeates all organized forms. It is above, 
beneath, around, and within us, and ministers in countless ways to 
the life and well-being of the world. 

The waters of the earth are divided into three principal syHtems, — 
namely, the Land, Oceanic, and Atmotpkeric Syetenu. Each of these 
is governed by it« own laws; but all combine to form a wonder&I 
mechanism by which the waters move in a ceaseless circuit. From 
the ocean the sun raises by evaporation immense quantities of water, 
which are stored in the atmosphere in the form of invisible vapor. 
This moisture, borne by the winds over the land, descends in rain 
and snow upon the surface, causing, on the mountains and plains, 
fountains to burst forth, which, growing into brooks and swelling 
into rivers, return at length to the parent sea. 

The subject of water will be discussed in this part of Physical 

1. What cotmUtaUs the necond grand division of the globe? Of what doen it 
couBuA? What is said of its Bolvent properties? Its taste and amell? What is 
ioid of ita impoTlsJice and diflusion? Under what three nvBtenu are the waters 
of the globe dassified? What is «ud of these sjsteniB? What BjBKxtm are di«- 



Qeography under the two divisions of the Laiui and Oceanic SyOejiu. 
The Atmo^ka^ S^tUm will be unfolded in the department of Me- 
teorology. 

2. The waters of this system are distinguished for their freshnees, 
and are comprised under the three heads of ^trinffi, Laket, and 
Riven. 



are either natural or artiJKiaL Natural springs are 
those waters which burst spontaneously from the surface of the 
earth ; and their origin is explained as follows : — 

Of the vast amount of wat^r that descends from the clouds upon 
the land, In the form of rain, hail, and snow, one part is evaporated, 
another part flows at once into the streams, and a third portion is 
used for the demands of animal and vegetable life. The rest ia 
either absorbed by the soil, or sinks through porous beds of earth 
or rocky fissures till it meets with impervious strata, such as clay, 
where its downward progress is stopped. Here the water accumu- 
lates in hidden reservoirs, and, increasing in pressure as it rises in 
height, it at length breaks through the soil at some lower level as 
a sparkling spring. The strength, permanence, and nature of the 
fountain will depend upon the amount and supply of water, and the 
nature and condition of the soil through which it passes. 

Dropping Bprlnsa. — The subterranean waters, as they emerge 
into light, do not always gush forth in a single stream, but are some- 
times found percolating through precipitous hills and cli^ and 
trickling down their sides in minute threads and drops. Such fouc- 
t^ns are termed Ihapping Springi. One of this kind was discovered 



cniuted in Part Fourth? What one will be treated of in a fnture dial 







water. Sucb spriogs are termed Artesian wells, for reasoDs already 
given. 

The preceding cut explains the principle of Artesian wells. Let 
oa represent porous strata through which water descends, bb strata 
impervious to water, enclosing the former, except at the top. The 
water having accumulated in aa, and orifices having been bored 
through the impervious superincumbent strata at kk, streams will 
rise through the openings,' forced up by the pressure of the water 
in the reservoir, and form artificial fountaimi. 

Springs of this kind ascend from an immense depth, and often 
afford a lai^e and unfailing supply of water. The celebrated well 
of Grenelle in Paris was commenced in 1834. In 1839 the boring 
had reached the depth of 1600 feet without striking water; but when 
the depth of 1800 feet was attained, a stream ten inches in diameter 
rushed forth, which discharges 600,000 gallons every twenty-four 
hours. At St. Louia, Missouri, is an Artesian well 400 feet deeper 
than that of Grenelle. 

By means of Artesian wella, "streams are made to break out in 
the de^rt, and the thirsty land to become springs of water." In 
May, 1866, a well of this kind was commenced in the Sahara, in the 
province of Constantina, under the direction of the French engineers. 
On the 19th of June of the same year, water was reached, which 
gushed forth in a copious stream at the rate of 1000 gallons a minute. 
The joy of the natives waa indescribable. The news of this miracu- 
lous flow of water spread rapidly through the country; and the 
Arabs flocked from afar to see this wondrous spring, to which their 
religious teachers, with solemn rites, gave the name of the " Foun- 
tain of Peace." 

4. Dlflferent Kinds or Sprlnffa. — Springs are divided into the 
following classes, — namely. Constant, Variable, Periodical, Thermal, 
Mineral, and Petroleum Springe. 

5. CoBMtaat. — Springs of this kind flow continually, and suffer 
little or no diminution in their volume during the longest droughts. 
It is supposed that they have their sources in subterranean lakes so 
vast that the uninterrupted flow of the fi>untain cannot drain them 
during the dryeet seasons ; and at the close of these they are again 
replenished. Of this character is the finnous spring of St. Winifred, 
at Holywell, in Flintshire, England, — one of the finest in the world. 
Eighty-fitur bedheads of water are computed to issue from this well 
every minute. It has never been known to fail, though its volume 
is affected by drought 

6. T«rt«ble. — Many springs burst forth at first with great vio- 
lence, then gradually diminish, and at length disappear, to be 
renewed in strength and volume, passing continually through the 
same changes at irregular intervals. They are evidently dependent 
upon the character of the seasons, swelling after heavy rains and 
diminishing and failing during droughts. 

Springs of this nature are common in England, in the chalk vales 
of Wiltshire and Dorsetshire, — this region being well watered during 
one part of the year and completely dry at other times. 

7. Periodical Sprlaga. — Springs of this class swell and subside 
at stated periods, more or less regular. Some flow and ebb at short 
and regular intervals during the day, while others occupy in their 
changes longer and variable periods. 

Periodical springs are by no means common. One of the most 



6. Describe constant apringa. Give the inBta»c« dted. 6. What are variable 
Rprings? How do th^ originate? T. What are periodical springs? Give the 
"- died. 
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reraarkable U the Hebd el FfltUr, which is situated near the great 
convent of Mar Jirius, in Palestine, and is thuB described by Dr. 
Thomson in "The Land and the Book :" — 

"The Neb4 el FllArr throws out at stated intervals an immense 
volume of wat«r, quite sufficient to entitle it in this country to the 
dignified name of river. It is now quiescent for two days, and active 
during a part of the third. The cave out of which the river flows is 
at the base of a hill of limestone entangled in a vast formation of 
trap rock. It was a day of rest when I examined the fountain ; but 
evidently a large volume of water had rushed along the bed of the 
river only a few hours before." 

Dr. Thomson regards this fountain as the famous Sabbatie river, 
which, according to Josephus, rested during six days of the week and 
flowed on the seventh. The difference in the present and former 
periods of ebb and flow may be attributed to the changes to which the 
spring has been subjected during the lapse of eighteen hundred years. 

At Paderbom, in Germany, is a fountain of this kind, which dis- 
appears twice every twenty-four hours, returning with considerable 
force after testing for six hours. 

Near Rogersville, in Tenoeseee, is a periodical spring, which 
begins by throwing out at once a large volume of water, forming a 
brook ten feet wide and four or five inches deep. The stream is 
quickly expended, and its bed left bare for nearly half an hour, 
when the flow again suddenly commences. 

The origin of periodical springs is usually explained as follows. 
Let the annexed figure represent a vertical section of a subterranean 



reservoir, with ita enclosing rocks and soil. DKEFG is the reser- 
voir ; A, B, and C, fissures in the rocks and soil, through which water 
flows into the reservoir; GLO is a curved channel extending from 
the reservoir to the surface of the ground. When, through the con- 
duits A, B, and C, water has flowed into the reservoir till it is filled 
to the line LK, up to the top of the curved channel, the latter acts 
as a siphon, and a stream of water issues at O. This stream will 
continue to flow until the water in the reservoir sinks to the mouth 
of the channel at G, when it will cease, and will not be renewed 



Explain the phenomena of periodical xpriDgi. WbM Ib said reepectiDg ordinary apringe 7 8. Wbat are thermal springs T Describe dioee which ue mentioned. 



till tile reservoir is again filled up to the line LE. It is evident 
that the intervals of ebb and flow will depend upon the size of the 
reservoir and the relative supply and discharge of the water. 

8. Thermml SpFlaga. — Ordinary springs, which have their origin 
just below the limit of frost, possess a temperature almost identical 
with the mean annual temperature of the atmosphere of the re^on 
where they are found ; hut others exist which follow no such law, 
but range from the mean temperature up to the boiling-point. 
Tbey are supposed either to well up from an immense depth, where 
the internal heat of the globe is very great, or else to derive tbdr 
warmth from subterraneous chemical action. 

Near Little Rock, in Arkansas, is a group of dghty hot springs, 
which burst out from the side and base of a mountain, forming a 
stream sufficient to turn a mill. The temperature of the water is 
150° Fah. Within ten feet of one of these hot springs is a cold 
spring having a temperature of 50°. "From this," says a traveller, 
" a cool draught can be taken, and from one of the others a cooked 
egg, — as I have frequently seen done." 

The proximity of hot and cold springs is not uncommon. A 
remarkable instance of this kind was observed by Lieutenant Wilkes 
at one of the Feejee Islands. On landing, the beach was found 
steaming, with water oozing through the gravel, which in some 
places was too hot for the foot. It proceeded from five springe, 
which filled a basin forty feet in diameter, whose water had a tem- 
perature ranging from 200° to 210° Fah. A rivulet having a 
temperature of 75° Fah. flowed close to the basin. 

East of the Cascade Mountains, in 40° 39* 46" north latitude. 
Lieutenant Fremont discovered a basin several hundred feet in cir- 
cuit, filled with hot water. Within a circular space fifteen feet in 
diameter the water boiled up at irregular intervals with much vio- 
lence : its temperature near the margin of the basin was 208° Fah. 

Magnificent hot springs are found in Australia. Lake Rotoma- 
hana (worm lake), situated in the Auckland Lake district, is heated 
at the centre to 104° Fah. by the numerous thermal springs that 
rise from its bottom and along its banks. The Tarata, the finest 
of these springs, forms, at the northeastern end of the lake, a noble 
basin eighty feet long and sixty feet broad, filled to the brim with 
clear, boiling water, which rises in the centre in a massive column 
several feet higher than the sur&ce of the basin. In the vicinity of 
the lake are twenty-five large hot springs, besides many small ones. 

But the most wonderful fountains of this class are those of Iceland. 
They occur in various parts of the island, but are mostly found in a 
plain thirty-six miles from Mount Hecla. Here, within a circuit of 
two miles, are more than one hundred springs, some of which boil 
incessantly without any flowing, but others stream upward in lofty 
jets. The most remarkable of these fountains are the Great Geyser 
and the New Geyser, — so called from the Icelandic word ffey»a, sig- 
nifying to "bunt forth with violente." 

The Great Geyser is situated within a large circular mound, 
formed of the sUicioua deposits of the spring. Upon ascending this 
mound, when the fountain is at rest, a basin fifty feet in diameter 
is beheld, filled to the depth of four feet with hot water, clear as 
crystal, and gently bubbling. In the centre is an opening eighty feet 
deep, and from eight to ten feet in diameter, which, widening oat at 
the top like a funnel, forms the basin. But the fountain is not long 
in repose; for the Geyser is an intermittent hot spring. Small jets, 
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t-wenty feet in height^ frequently occur; but the principal emotions 
take place after intervals of about a day. They are announced by 
loud escplosions like the discharge of cannon. Soon the water of the 
basin becomes greatly agitated, and boils foriously, when suddenly it is 

projected into the air 
in a succession of jets, 
increasing in volume 
and height until at 
last it rushes upwards 
in a torrent, forming 
a lofty and magnifi- 
cent column envelop- 
ed in rolling clouds of 
steam. The heights 
of the jets vary 
with the changing 
power of the Geyser. 
In the time of Olaf- 
sen they rose to the 
altitude of 360 feet. 
In 1804, Lieutenant 
Ohlsen, a Danish offi- 
cer, measured the 
height of the column 
by a quadrant, and 
found it to be 260 
feet; while in 1810 the fountain was observed, by Sir George Mac- 
kenzie, to ascend no higher than 90 feet 

According to Sir John Herschel, there can l>e no doubt that the 
waters of the Geysers traverse a bed of lava not yet cold; and 
be also remarks that a simple and perfect imitation of their pheno- 
mena is produced by heating the stem of a tobacco-pipe red-hot and 
then holdinfi^ it horizontally while the bowl is filled with cold water. 
Hot springs are found in all parts of the world. Near Macao 
three hot springs occur. At Brusa, in Asia Minor, a fountain 
bursts forth scalding-hot. Streams of a like character gush from 
the sides of the Himalayas, and from the volcanic soil of Japan; 
and at Yakoutsk, in Siberia, hot springs well up from the frozen soil. 
The ** Hot Wells" at Bristol, in England, are known to have been 
constantly f owing for a period of about two thousand years. 

9. Mineral Springs. — On account of the great absorptive power 
of water, all springs are more or less charged with mineral matter ; 
but when they are so strongly impregnated as to produce a sensible 
efiect upon the animal system, they are termed mineral springs. Of 
these there are five principal classes, designated according to the 
prevailing ingredients they contain: — namely. Chalybeate, Saline, 
SilicUms, Alkaline, and Sulphurous Springs, 

Chalybeate (or iron) springs frequently contain so large a quan- 
tity of this metal that they encase the channels through which they 
pass with a yellow ferruginous deposit. 

Saline springs, both natural and artificial, and which produce 
common salt, exist in various parts of the world. Those of Nor- 
wich, in England, rise through beds of rock-salt, and are so richly 
impregnated that they yield an annual supply of 40,000 tons. 
Among the most noted in the United States are those of Syracuse 



How can the phenomena of the Gteysers be imitated ? What is said as to the 
wide diffusion of thermal^ springs ? 0. What are mineral springs 7 Name the 
chief classes. What is said respecting chalybeate springs ? bescribe saline, sili- 



in New York, and of Abingdon in Virginia. Other springs of this 
class contain salts of magnesia, of lime, and of various other minerals, 
and are extensively used for medicinal purposes. 

Silicions springs hold silex, or flint, in solution. They are very 
rare, being found only in connection with volcanic rocks. The Gey- 
sers of Iceland, as we have seen, are springs of this class ; also those 
of Pinnarkoon and Loorgootha, in India. 

Calcareous fountains are those that are impregnated with lime. 
Of all minerals, lime, in combination with carbonic acid, abounds 
most in springs. The hot springs of Vignone, in Tuscany, deposit 
every year a layer of solid matter six inches thick. At Hierapolis, 
once a flourishing city in Asia Minor, but now in ruins, the warm 
springs that burst from the neighboring cliffs are said, by ancient 
writers, to have been so highly charged with mineral matter that 
when their waters were conducted through the vineyards and gar- 
dens, the channels became long walls, each consisting of a single 
stone. At present a strong spring exists, which branches out into 
numerous rills, and a limestone cliff* has been formed by the mineral 
depositions. 

Snlpltarons springs are highly charged with sulphuretted hydro- 
gen, and are readily detected by their offefnsive odor. Virginia is 
noted for springs of this kind. 

The mineral springs that are efficacious for medicinal purposes, 
and which are very widely diffused, are impregnated with a variety 
of ingredients, — one fountain holding in solution a number of 
minerals more or less different from those which give character 
to the water of another. Natural fountains of health have been 
thus provided for the relief and cure of the various diseases that 
afflict mankind. 

Among the most celebrated mineral waters are those of Carlsbad, 
Selters, and Spa, on the continent of Europe, and those of Tunbridge 
and Cheltenham, in England. In our own country the principal 
mineral springs are those of Saratoga in New York, the Sulphur 
Springs of Virginia, and the Blue Lick Springs of Kentucky. In 
Canada, the waters of St. Catherine are much prized. 

10. Petroleum Springs. — Natural and artificial springs of petro- 
leum, or rock-oil, occur in many parts of the globe. In the Birmese 
Empire, on the Irrawaddy, are at least five hundred wells, producing 
annually more than 400,000 hogsheads of petroleum. Numerous 
springs of this kind occur near Havana, in Cuba ; and the whole 
series of the West India and Windward Islands are noted for foun- 
tains of petroleum. It wells up in such abundance in Trinidad as to 
form a bituminous lake three miles in circumference, — partly solid 
and partly liquid. 

In Texas and California petroleum springs are likewise found. 
But the most remarkable locality is the so-called Oil Region, situ- 
ated on Oil Creek, in the northern part of Pennsylvania. Natural 
oil-springs here occur, and numerous Artesian wells have also been 
sunk. From some of the latter the -oil flows forth spontaneously, 
and from others it is raised by pumping. The amount of oil ob- 
tained in this region is almost fabulous. 

In boring for oil, inflammable gas, salt water, and oil rush forth 
the moment the right vein is struck. Sometimes the stream becomes 
ignited; and the towering column of flame then presents a mag- 
nificent spectacle, burning for days, and even weeks. 



dous, and calcareous springs. What is said of sulphur springs ? What is re- 
marked of medicinal springs? Name some of the most oelebraSed. 10. Give an 
account of petroleum springs. What sometimes happens ? 
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Europe and Afia — lies soudi of the former, following the great 
mountain-rangee. It embraces the lakes of the Pyrenees, the Alps, 
and the Apennines, and all thoee of Western and Central Aeia- 
The Caspian and Aral Seaa, which are truly lakes, are the largest 
of this system, the former covering an exponBe of 145,000 squaxe 
miles, and the latter 30,000. 

The third in magnitude ia the celebrated Lake Baikal, in Eastern 
Siberia, called by the natives the Holy Sea. It lies amid lofly gra- 
nite mountains, at the height of about 1800 feet above the sea. It 
is the lai^est mountain-lake in the world, having an area of not leas 
than 14,000 square miles. Even when the atmosphere is most calm, 
its waters are seldom without a wave; but when the winds ore 
abroad it is the scene of terrific storms. Connected with this lake 
is a singular phenomenon : when its sur&ce is most tranquil, a vessel 
sailing upon its waters is subjected to such severe shocks that it is 
difficult for the sailors to stand upon their feet. The lake is sita- 
ated near the centre of an earthquake region; and this effect is 
attributed to the action of volcanic forces. 

The European lakes of this system consist of fresh water ; but 
many of the Asiatic lakes are salt and brackish. 

The third lake-system of the Eastern Continent is in Africa, ojid 
consista almost entirely of the chain of fresh-water lakes lately dis- 
covered by the Nile explorers and by Dr. Livingstone. The most 
important of these are the Victoria Nyania, Albert Nyanza, and 
Tanganyika. 

A great interest is attached to the first two, since they are now 
regarded as the long-sought sources of the Nile. The Victoria 
Nyanza was discovered by Captain 8peke, on the 30th of July, 1859. 
It extends about 200 miles in a north-and-south direction, and 
probably 300 miles from east to west ; but its eastern limit is not 
well ascertained. It is 3308 feet above the sea-level, and is crossed 
by the equator. A stream 500 feet wide, issuing from this lake 
at itA northern extremity, enters Albert Nyanza in 2° 20' north 
latitude. 

This fine lake was discovered by Mr. Baker, in February, 1864. 
Its length is at least 360 miles, and its width, for a considerabie dis- 
tance, is 100 miles. It is situated 2720 feet above the ocean, and is 
enclosed by mountains that rise to the height of 7000 feet above the 
surface of its waters. A main stream of the Nile runs northward 
from the northern end of the lake ; and from this point tfxe river has 
been followed to the sea. I<ake Tanganyika was discovered by Bur- 
ton, in 1859. It is south of the Albert Nyanza, and is supposed to be 
connected with it. It is more than 300 miles long, and, at its south- 
em extremity, is about 60 miles wide. 

Considerably to the south of Tanganyika, and at a lower level, 
Lake Nyassi occurs, which was discovered in 1859 by that danntlen 
explorer Dr. Livingstone. It exceeds 200 miles In length, and 
ranges in breadth irom 15 to 60 miles. Within this lake-district 
several other smaller sheets of water are found. 

Lake Tchad, in Boudan, is a large expanse of fresh water, the 
extent of which has never yet been ascertained ; but it is known 
that the kingdom of Bornou stretches for 200 miles along its weatem 
shores. The African lakes are commonly shallow, and subject to 
great fluctuations in size, their limits being widely extended during 
the runy season. 

is Bud of I^«a Onwi and Ladoga? Dencribe the pauiion and ezlent of the 
second l»ke-ajiteiii. Name the largest Iskea in thU xyfiteiii, and describe Uiem. 
What BiDgolar phenomenon occurs at Lake Baikal 7 Where is the third lake- 
^stem fbimd T Describe the great chun of A&ican lakes. Describe Lake Tchad. 
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Western CJontinent- 

4. The lakes of the Western Coatinent far exceed in grandeur 
those of the Eastern, and are mainly embraced under two systems. 

The first extends over the Great Northern Plain, and includes the 
magnificent chain formed by Lakes Superior, Michigan, Huron, 
Erie, and Ontario, whose united areas are estimated at 92,000 square 
miles, and which are supposed to contain more than half of the 
fresh water of the globe. Lake Superior exceeds all the others in 
magnitude, having an area of 31,500 square miles. With the ex- 
ception of Erie, they are all very deep. Lakes Superior and Michi- 
gan respectively reach the depth of 900 feet, while Huron and 
Ontario are each twice as deep. Another portion of this system is 
the immense network of lakes which spreads throughout British 
America and extends to the Arctic Ocean. Among the largest of 
these are Athabasca, Winnipeg, and Great Slave and Great Bear 
Lakes, which range in their areas from 3000 to 19,000 square miles. 

The second system runs from the Columbia on the north to Panama 
on the south, occupying the table-land of the great western moun- 
tain-chain. It comprises the lakes of Utah, Mexico, and Central 
America, none of which are of great size. The largest. Lake Nica- 
ragua, has an area of 3500 square miles. Great Salt Lake contains 
1875 square miles ; and Lake Chapala, in Mexico, 1000 square railes. 

Few prominent lakes of any size are found in South America. 
The most noted is Lake Titicaca, in Bolivia, which is situated at 
the height of 12,847 feet above the sea, and embraces an area of 
4000 square mites. 

The lakes at the eastern base of the Andes are transient in their 
character, being nothing more than marshes and pools in the dry 
season, but spreading out into vast shallow sheets of water during 
the rainy period. 

The lakes of Australia are of a similar nature, the large lakes 
being changed in the summer into a series of small ponds. Lake 
Torrens is probably the most extensive sheet of water in this island. 
It is from fifteen to twenty miles wide, and was traced by Mr. Eyre, 
in 1S40, through a distance of 400 miles. It is very shallow, and 
is broken up in the dry season into numerous pools. 

Classification. 

5. Lakes are divided into four classes, as follows: — 
I. Those that have neither outlets nor inflowing streams. 
II. Those that have inflowing streams, but no outlets. 

III. Those that have outlets, but no inflowing streams. 

ly. Those that have both inflowing streams, and outlets. 

Lakes of the first two classes are usually salt. The last two com- 
prise the fresh-water lakes, which are far more numerous than the 
salt lakes. Lakes of the first class occur frequently in depressions, 
which appear to be extinct volcanic craters. Thdr waters are chiefly 
derived from deep springs at the bottom, and are swollen at times 
by the rains, and by the melted ice and snow of the surrounding 
regions. Lakes of this kind abound in the vast steppes of Northern 
and Western Asia, and their waters are usually salt. But salt and 
f^h-water lakes both occur in these plains, even lying together, — a 
fact which is not fully accounted for. One of the most noted of the 

4. How many lake-syatema are found in the Western Continent? Where is the 
first situated? What chain of great lakes does it include? Describe the lakes 
mentioned. What in the range of the second system 7 Describe it, with name of 
its prominent lakes. Are tEiere many lakes in South America? Describe Lake 
Titicaca. What ia the character of the lakes eaxt of the Andes ? StaXe what is 
said of the lakes of Austnilia. 5. Give the clasaificfttion of lakes. Where do 



lakes that have neither outlet nor inlet is Lake Tulza, which lies 
north of the range of Mount Taurus. It is fifty miles long, but 
narrow ; and its waters are so salt that fish cannot live in them. 

Lakes of the second class, which have no outlets, but into which 
brooks and rivers flow, are few in number, and, like those of the 
first kind, are commonly salt. The most remarkable instances of 
this class in the Eastfim Continent are the Caspian, Aral, and Dead 
Seas, which, though usually called seas, are truly lakes. 

The Caspian Sea covers an area of 145,000 square miles, and its 
surface is eighty feet below the sea-level, while near the middle it is 
more than 2600 feet deep. It drains in Europe alone 850,000 
square miles of surface, and into it fiows the Volga, the largest river 
in Europe, together with the Ural, Kur, Aras, and others. Yet, not- 
withstanding this immense influx, more water is lost by evaporation 
than is received, and this sea is gradually diminishing in size. The 
same is true of the Sea of Aral, into which flow the Sihon and Amoo. 



The Dead Sea, which is 1298 feet below the level of the Mediterra- 
nean, receives the Jordan and other streams. Its waters are exceed- 
ingly salt and bitter : crystals of salt were brought up from its bottom, 
at the depth of 700 feet, by the American expedition under Lieutenant 
Lynch. The principal salt lakes of the Eastern Continent, besides 
those just mentioned, are the Lakes of Elton and Urumiyah. The 
farmer is situated east of the Volga, and contains an area of 130 
square miles: ite waters are very salt, and the Russians here obtain 
their largest supplies of this mineral. The Lake of Urumiyah, on 
the Persian frontier, is 300 miles in circumference, and its beach is 
a solid pavement of salt a quarter of a mile broad. 

In the Western Continent, lakes of the second kind occur on the 
table-land of Utah. The largest of these is Great Salt Lake, which 
has a circumference of 291 miles : its waters are almost pure brine, 
and are so dense that a person can float upon them without an efibrt : 
its rocky shores are encrusted with salt, and its shallow bays are 
covered with it for miles. Throughout this region saline lakes 
abound, which receive the waters of a considerable number of rivers 



6. Origin of BkH Lakea. — The difierent salts contuned in the 
mineral crust of the earth are readily dissolved in water ; and thus 
the rains, which, filtering through the soil, gush forth in fountains 
or pour down into river-beds, become charged with saline matter. 

lakes of the first class frequentiv occur 7 Describe them. Where do lakes of this 
kind abound? What ia the character of ibeir waters? What U said of Lake 
Tulza?. What are the most remarkable instances of lakes of the second class? 
Describe these seaa. Describe the other aalt lakes which are mentioned. Are 
there lakesof this kind in the Western Coniinant? Describe Great Bait Lake. 6. 
Give an account of the origin of salt Laket>. 
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It is therefore evidest that where streams flow into a lake which hi 
no outlet, and which loses by evaporation as much water aa it re- 



ceives, the contained salts muet be constantly accumulating, ttince all 
the water which is evaporated is pure, and its saline ingredients are 
left behind. If the evaporation should from any cause at length 
exceed the influx, these lakes are changed into salt valleys and 
plains. Some of the largest salt lakes, as the Caspian, Aral, and 
Dead Seas, occupy basins below the sea-level; but this is by ao 
means a condition of their formation, as saline waters are found at 
all heights where the above-mentioned causes exist ; for on the pli 
teau of Utah salt lakes occur, and also on the table-lands of the 
Himalayas. In lakes which have outlets no such accumulation of 
saline matter can occur, and their waters are consequently fi-eah. 

Lakes of the third class, which have outlets, but no streams run- 
ning into them, are usually situated at high elevations, and have 
their sources in subterranean springs and in the rains and snow of 
the neighboring lande. Lake 8ir-i-Eol, which is situated on the 
table-land of Pamit, called the " Roof of the World," belongs to 
tbis claea. It is the highest lake on the globe, being 15,600 feet 
above the sea-level, and is the source of the river Amoo. It covers, 
an area of only fourteen square miles; and it receives a never-fkiling 
supply of water from the snow-capped mountains which encircle it 
and rise to the height of 3500 feet above its level. 

Lakes of the fourth class, which are Iwth the recipienta and 
sources of streams, far exceed the rest in number. The chain of the 
great lakes of North America presents the finest instances of thia 
class. An immense number of streams pour into these inland seas, 
and the surplus waters of the upper lakes, descending the precipices 
of Ni^ara, join those of Ontario, and give rise to the majestic river 
St Lawrence. 

7. TFsnapaFener and Deptb of IdUies. — Many lakes are noted 
ibr the purity and brilliancy of their waters. Those of Great Bear 
Lake are of a light-blue tint, and so clear that a white object can be 
seen at the depth of ninety feet. Lakes Superior and Huron are 
remarkable for their transparency, rocks and fish being seen at ex- 
traordinary depths ; and the waters of Lake George, ho famed for its 
picturesque beauty, possess the same property. But nothing can 



exceed the transparency of the Norwegian lakes. The voyager ap- 
pears to be sailing over submerged mountains and plains ; and so 
clear is the water that the shells upon the bottom are perfectly 
visible at the depth of 120 feet 

Some lakes, though small, are of great depth : such is the Altyn 
Kool, or Golden Lake, of Siberia, — one of the most beautiful in the 
world. It occupies a vast chasm in the Altai Mountains, of such 
profound depth that, according to the soundings of a Russian officer, 
the bottom in some pairts cannot he reached by a line two thousand 
feet in length. Lake Constance, in Switzerland, is at one point 
equally deep ; while the Lake of Nemi, in Italy, attains the amazing 
depth of 2700 feet, or more than half a mile. 



How 

of the fourth chus. Are they few 



!. Advwit«se« ori.Rke«. — The numerous lakes scattered over 
the surface of the globe fulfil important purposes in the economy of 
the world. They serve as vast reservoirs for etoring up the super- 
abundant waters of the wintry season against the heat and droughts 
ummer; and not only do they furnish the supply of water for 
the outflowing streams, but from their broad expanses they All 
the thirsty atmosphere with moisture, and temper the dryness of the 
surrounding country. Moreover, the numerous rivers and rain-floods 
that pour into their basins bring down with them the finest portions 
of the soil, which ginks to the bottom through the tranquil waters of 
the lake; whilst the constantly-deepening outlets increase the drain- 
It thus results in some cases that the lake at length disappears, 
and is replaced by a fertile vale. The surface of the land has in 
this way been greatly modified, and many a valley which now teems 
with the richest verdure was once beneath the waters of a lake. 

Nor must we forget the advantages of intercommunication afforded 
hy lakes, of which the vast northern lakes of America furnish the 
most striking examples ; for their waters are the seat of an immense 
internal commerce. 



■re salt plidns acconnUd for? What iasud of the nituadon of salt labeiT examples of this kind? 7. State what U said reBpectins the tranaparencj and 
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CHAPTER III. 



1. Blvers are inland streamB of considerable size, flowing into 
the ocean, a lake, or another stream. In some caeee they are ah- 
Borbed in sandy deserts: thus, the streamB of Central Arabia, which 
descend towards the Persian Gulf, are lost in the intervening deserts ; 
and the river Desaguadero, that issues from Lake Titicaca in Boli- 
via, sinks in the vast wastes that lie south of the lake. 

2. The principal characteristics of rivers are their iSb ure«<. Bating, 
Water-Sheds, Courset, Deltas, Velocities, and Magnitudes. 

3. Sooreca. — Rivers originate in springs and lakes, or in the 
ice-fields and glaciers of snow-capped mountains. The waters of 
several fountains flowing together form a brook; and brooks uniting 
with brooks, soon swell the stream into a river. Rivers likewise 
combine, one of the number being regarded as the main stream, 
while the rest are called tributaries, or affluents. The Abyssinian 
branch of the Mile springs from a confluence of fountains. 

Lakee are a prolific source of rivers, and give rise to some of the 
mightiest streams of the globe. From the beautilul Lake Itasca 
springs the noble Mississippi ; and in the vast chain of the great north- 
ern lakes are the head-waters of its rival, the St. Lawrence. The 
long-hidden fountaina of the Nile are the lately-discovered lakes the 
Victoria and the Albert Myanza; and the Volga, one of the lai^^t 
rivers In Europe, flows &om a small lake amid the Valdai Hills. 
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The enormous glaciers and vast ice-fields that clothe the sides 
and summits of the loftiest mountains also give birth to grand and 
important rivers. The source of the Ganges is beneath the glaciers 
of the Himalayas, 13,800 feet above the sea. From an immense 
cave in the face of a solid precipice of ice, the sacred stream bursts 
forth at once a river, more than 100 feet wide. Near this spot a 
shrine has been erected, to which the Hindoo pilgrim resorts. 

The rapid Rhone, one of the chief rivers of Europe, springs from a 
glacier west of the St. Gothard, 5500 feet above the level of (he,Aea. 



-The entire re^on drained by a river and its afflu- 
ents is called its basin. Each of these tributary rills, brooks, and 
minor rivers has its own basin ; and their united areas constitute the 
basin of the main stream. The size of a river-basin depends, in 
general, on that of the great division of the globe to which it be- 
longs. Thus, Europe has the smallest basins, Asia the next in m^- 
nitude, and America the largest, — the vast basin of the Amazon, 
with its network of mighty rivers and subordinate streams, having 
an area of no less than 1,512,000 square miles. 

6. WBter-Sheda. — The elevated land which divides one basin 
from another is called a water-shed, or water-parting, inasmuch as 
the springs and streams here flow in different directions into the 
river-basins lying on the opposite sides of the ridge. The roof of a 
house is a common and apt illustration of this feature. 

Water-sheds are sometimes formed by mountains, and very ottea 
by moderate elevations in the great plains of the globe. Thus, amid 
the Rocky Mountains, and only a mile or two apart, are the head- 
waters of the Columbia and Missouri Rivers; and the streams of 
the Alps find their way to the German Ocean, and to the Black and 
Mediterranean 8eas, through the Rhine, Danube, Rhone, and Po. 
The region where the Mississippi has its sources presents an example 
of the other kind of water-shed. A ridge of land here rises to the 
inconsiderable height of 1680 feet; yet it divides two great basins, — 
the waters on the north side flowing into the Arctic Ocean, and 
those on the south into the Gulf of Mexico. 

In Eastern Europe, a low rise of land, extending irom the Carpa- 
thian Mountains to the Valdai Hills, forms a water-shed whence 
flow the streams that, on the west, enter the Baltic through the Vis- 
tula, Niemen, and Duna, and, on the east, those that unite with the 
Black and Caspian Seas through the Dniester, Dnieper, Don, and 
Volga. Where the water-parting is low, barges are carried over irom 
one basin to the other ; and in some instances the elevation is so slight 
that a heavy rain will unite the waters of the contiguous basins. 

In the region which divides the head-waters of the Mississippi and 
the Northern Red River, boats are said to pass without interruption 
from basin to basin when a flood prevails. 

There are even examples of river-basins so running into each 
other that a natural water-communication exists between them. The 
most remarkable instance of this nature occurs in South America, 
where the rivef Casiquiare, 180 miles long, connects the adjacent 
basins of the Orinoco and the Amazon. It is 100 yards wide where 
it leaves the Orinoco, and ddO where it flows into the Rio Negro, — 
a large affluent of the Amazon. 

For the purposes of navigation, river-basins are frequently united 
by canals. The Erie Canal, which is one of the longest in the world, 
and is the route of an immense inland trade, connects Hudson 
River with Lake Erie, the natural outlet of whose water is the 
St. Lawrence. This latl«r stream is also united to the Mississippi 
by means of several important canals. 

Coiuwe«. — River-courses are usually winding, but vary in their 
physical features in dlfl'erent parts of the stream. In their upper 
course the large rivers of the globe generally flow in rapidly-sloping 
channels, the stream either rushing in foam through narrow gorges 
over its rocky bed, or leaping from precipices in cataracts, amid 
clouds of spray. Lower down, in its middle course, a river usually 



OfwhatdoeBChapterlll. treat? I. What are rivers? 2. Mention tlicir chief I i 
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losee its violence, becomes broader, and, flowing with a more peace- 
ful current, winds among the hills in graceful curves. Sometimes, 
however, it is here confined between mountain-ranges; and then 
its former turbulent character is resumed. In its lower courBe a 
river generally flows through a plain, its bed being almost level, 
and the motion of its waters scarcely perceptible. At its outlet it is 
either discharged as a single current, or diverges into many minor 
streams. 

7. DeltjM. — Where a river flows through an alluvial region, it 
brings down to its mouth a vast amount of soil, which is there 
deposited in its sluggish waters. Marshes, shoals, and islands are 
thus formed, through which the river, branching into numerous 
streams, forces its way. The entire network of land and water con- 
stitutes a triangular figure, termed a delta, from its resemblance to 
the form of the Greek letter of this name ( ^ ). 

The Ganges, which carries down annually to the sea 534,600,000 
tons of solid matter, has formed a delta, called the Sunderbunds, 200 
miles long and 180 broad ; and the Nile has likewise a delta more 
than 170 mites in leogth. The delta of the Mississippi comprises 
14,000 square miles, and this great river bears down yearly into the 
Gulf of Mexico an amount of soil sufficient to cover an area of a 
square mile to the height of 268 feet. 

Deltas are also formed on a smaller scale where a tributary enters 
the main stream, and at the junction of a river with a lake. Thus, 
the Volga has a delta at its outlet, discharging its waters into the 
Caspian through seventy mouths. 

8. T«loeltr. — The velocity of a river depends upon the form of 
Ug channel, its volume, and the inclination of its bed. 

The friction of a stream against the sides and bottom of the chan- 
nel checks its velocity ; and the curves and windings of the banks, by 
arresting its progress and changing its course, have the same effect. 

If these impediments did not exist, the river would be transformed 
into an instrument of ruin, and rush in a torrent to the sea, the 
water descending like a falling stone with the accelerating force of 
gravity. Under this supposition it has been computed that the 
Rhine, 900 feet below the point where it receives most of its waters, 
would flow at the rate of 164 miles an hour, and that the Thames 
would possess a speed of 50 miles an hour. 

Where one stream joins another without greatly enlarging its 
channel, its velocity is accelerated, — a more rapid flow carrying off 
the increased volume of water. 

We have seen that the inclination of the channel of a river is 
usually greatest near its head-waters, and least in the lower part of 
its course. On this account, and from the causes of retardation above 
mentioned, the great rivers of the globe, in their full development, 
have commonly a very slow motion. The mere pressure of the par- 
ticles of water upon each other, when they have once received an 
impulse, is sufficient to prolong the current when its bed has scarcely 
any inclination. 

The Amazon for the last 700 miles of its course falls but one- 
fourth of an inch for every mile and a quarter; the La Plata for 
400 miles from its mouth descends only one thirty-third of an inch 
per mile; while, according to Major Rennel, the Ganges has scarcely 
any perceptible fall for the last 1300 miles of its course. 

R^lda. — When the perpendicular descent of the channel is 

7, What are deltaa? What is said of the dellan of the Gangets Nile, and Mireis- 
Bippi? How are deltaa Tormed on a siualler scale? Give the instaace ciled. 

8. Upon what does the velocitv of a river depend 7 How ia the veiodt^ of 
irtream naturally checked? What would reault if thew impediinenlB did m 
exist 7 What happens when one stream joins another without greatly enlarging 



more than about one foot for two hundred in length, the swiftness 
of the river is so great that it is considered unnavigable for sailing- 
vessels; though higher velocities are overcome by the power of 
steam. When the inclination is great, rapids are caused, around 
which navigation is conducted by canals. In some cases the flood- 
tide rises over the rapids in the lower part of a river, thus removing 
at intervals the obstructions they create. 

The famous cataracts of the Nile, which are properly rapids, 
extend throughout the river for more than 200 miles. They con- 
sist of nine or ten sloping descents, which are about a foot in 
height. The Columbia pours down in rapids to the Pacific, through 
magnificent rocky gorges. But none exceed in sublimity and gran- 
deur those of the St. Lawrence, the principal of which are the 
Long Sault and La Chine. In the former, this mighty river 
descends with tremendous speed for the space of nine miles, in one 
continuous rapid, being divided into two channels by an island. 
In the southern channel, which is very narrow, a raft is said to drift 
nine miles in forty minutes. The rapids of La Chine are so swift 
that a canal has been constructed around them, as vessels are unable 
to Bt«m the current. The rapids of Richelieu, between Montreal 
and Quebec, occur at the ebb and disappear at the flood tide, the 
river rising from the latter cause from fifteen to eighteen feet. 

Fnll*. — When the inclination of the channel of a river is so 
great that it is nearly or quite perpendicular, falls, or ealaraels, are 
caused. They occur in every part of the world, and are phenomena 
of great beauty and sublimity. Some are remarkable for their 



height, others for their volume of water; while in the finest both 
these characteristics are combined. 

Of all the cataracts on the globe, the Falls of Niagara have been 
r^arded as the grandest. The surplus waters of the four great 
northern lakes form the Niagara River, which, issuing from Lake 



a channelT What is said respecting the velocilj of great rivera? Slate the 

iclination of the beds of the Amazon, Im Plata, and Ganges. When do rapids 

7 Give an account of those mentioned. How are falls produced 7 What 

iaritira are combined in the finest 7 What foils have been considered the 
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Erie, deacenda at first in a aeriea of rapids at the rate of fifty feet 
ID less than a mile, and then pluugea over a precipice more than 
160 feet high. The river at the fiills is about tbree-quartera of a 
mile broad, and the precipice curves in the form of a semicircle. 
Goat Island divides the cataract into two portions, — the American 
Falls, and the Horse-Shoe Falls on the Canada side. The breadth 
of the former ia 1000 feet, and its height 164 feet ; the latter is 2000 
feet across, and 158 feet high. 

An idea may be gained of the immensevolumeof water that forms 
the cataract, from the estimate that in the Horse-Shoe Falls alone 
20,000,000 cubic feet of water descend per minute, and that on its 
very verge the sheet of water is at least eighteen feet thick. 

The Victoria Falls on the Zambezi River in Africa, called by 
the natives the Mosyoantunyo, or &noke-Sowuiing Falls, vie in 
magnificence with those of I^iagara. They were discovered by Dr. 
Livingstone in 1855, and were afterwards visited by himself and his 
nephew, Charles Livingstone. The falls are caused by the descent 
of the Zambezi into an immense perpendicular crack or chasm 
formed in a hard basaltic rock. The chasm is eighty yards wide at 
its narrowest part, and into this abyss the river plunges down, with 
a deafening roar, to the depth of 360 feet. The falls are broken by 
several small islands; and from one of these, called Garden Island, 
situated on the very brink of the fissure, a line was let down and the 
height of the falls measured. The falling water in its descent 
encloses a large amount of air, that rushes back up the chasm, 
driving before it the spray of the falls, which forms into clouds and 
columns of vapor from 200 to 300 feet high. 

When the Victoria Falls were visited by the Livingstones, it was 
at the close of a drought, when the river was lowest; but even then 
Mr. Charles Livingstone, who had seen Niagara, deemed them supe- 
rior in grandeur to the latter. In his opinion, Niagara in general 
excels the Zambezi in the amount of water, but not when the latter 



is in flood ; while the hdght of Niagara is but half that of tj^ 
Smoke-Sounding FaUe. " 

The wonderful valley of theYosemite, in California, abonnds with 



Dncribe the Victoria FalU, and compare them with Niagara. Describe the YoMmile Falls. 
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many beautiful cataracts, distinguished for their height, the most 
remarkable of which are the Great Yosemite Falls. These tolls are 
formed by a stream of the same name plunging over a rocky precipice 
into the valley, 2000 feet, or nearly half a mile, below. The wall of 
rock has its altitude divided by two ledges, which receive the tor- 
rent, breaking it into three falb. The first cataract is 1300 feet 
high, and from its foot the foaming stream rushes through a gorge 
of the first ledge, 

descendingbyaleap - _, . - - ■ -^j- - " . ^ . 

of 250 feet to the 
next ledge, where it 
makes its final 
plunge of 450 feet 
into the valley 
beneath. 

According to 
some travellers, the 
streamofthehi ghest 
fall is dissipated 
into spray before it 
reaches the base ; 
but others, at the 
same season of the 
ye^, have beheld 
the torrent descend- 
ing unbroken, and 
with a well-defined 
outline. 

The Yosemite is a vosebih f«LLi, c.liforni.. 

small stream, about equal, at the close of the summer, to three or 
four ordinary mill-brooks; but it swells to a torrent in the spring, 
when the sun raelta the snows at its source, which fall in the gorges 
of the mountains to the depth of twenty feet. 

Ranking beneath those just described, but replete with the ele- 
ments of grandeur and beauty, numerous other falls are found in 
various parts of the globe. In Itoly, the Velino rushes over a preci- 
pice 300 feet high, forming the finest cascade in Europe. The Cau- 
very, the chief river of Southern India, descends, near SeringapaUm, 
in two cataracts of surpassing grandeur, the first being 350 and the 
other 460 feet high. In Africa, the Tacazze, a tributary of the 
Nile, receives its name ("terrible") from its many furious cataracts, 
which vary from 100 to 150 feet in height. 

The Falls of Trenton, in New York, are distinguished for their wild 
and picturesque beauty. Those of the Passaic River, in New Jersey, 
are 70 feet high ; and the waters of the beautiful cataract of Mont- 
morency, near Quebec, descend 250 feet, in one bright and unbroken 
sheet. Of a sterner character are the Falls of St. Anthony, where 
the entire Mississippi descends 17 feet; as are also the cataracts of 
the Missouri, where the great river, after bursting the barriers of the 
Rocky Mountains, leaps down in a series of rapids and cataracts 360 
feet, the three greatest falls having the respective altitudes of 87, 47, 
and 26 feet. 

In South America, near Bi^ta, the Bogota River, plunging 
from the height of the plateau through a chasm 30 feet wide, forms 
at two leaps the magnificent Falls of Tequendama, 574 feet high. 

CnBona. — The current of a river is usually only a few feet below 
the surface of the region through which it passes; but in some 



! an account of the other falls which i 
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cases the turbulent waters have worn down channels of immense 
depth, and flow through narrow rocky gorges, thousands of feet 
below the general level of the country. This peculiarity in river- 
channels is termed a eafion, — a Spanish word meaning the place 
of passage of a rivet between perpendicular rocky walls of great 
height. 

The lofty sides of a cafion not unfrequently overhang their bases, 
and even form a natural tunnel; and through these confined chan- 
nels fret and foam the rushing waters, moulding the rocks into a 
thousand strange and wondrous shapes. 

Cafions abound in the region west of the Rocky Mountains, 
occurring throughout its entire plateaus, and especially at the 
upper courses and tributaries of the Rio Grande, Snake, and Platte 
Rivers. But nowhere else are they developed on such a scale of mag- 
nificence and grandeur as on the Colorado. Rising from numerous 
sources ten or twelve thousand feet above the sea-level, on the wesl^ 
era side of the Rocky Mountains, this great river descends into the 
plateau of the same name, through which, in the lapse of ages, it has 
worn its present wondrous channel, the walls of which sink down 
perpendicularly to the river from the edge of the table-land, to 
depths varying from 3000 to 6000 feet, and for a distance of more 
than 300 miles. 

The two most remarkable gorges of the Colorado are the Black 
and Big CaBons. The Bhick Cafion occurs near the Rio Yii^n, 
where the river cuta through the Black Mountains; and its walls are 



here more than 1000 feet high. "No description," says Lieutenant 
Ives, the explorer of this river, "can convey an idea of the varied 
and majestic grandeur of this peerless water-way. Wherever the 
river turns, the entire panorama changes. Stately fasades, august 
cathedrals, amphitheatres, rotundas, castellated walls, and rows of 
tim&4tained ruins, surmounted by every form of tower, minaret, 



What are cafioni? Describe them- Where do they abound? What river haa 
Uie finest? Describe the chnnnel of the Colorado. Dcfwribe the Black and Big 
Cillons. 6. Upon what does the eiie of a river depend? Describe the large 



dome, and spire, have been moulded from the Cyclopean toaases 01 
rock that form the mighty defile." 

The Big Cafion of the Colorado begins near the mouth of the Dia- 
mond River, in 36° 46' north latitude, 113° 24' west longitude. At 
this point its walls have an altitude of 3000 feet. But a few miles 
farther eastward the table-land rises to tiie altitude of 7000 feet 
above the sea, and the vast cliSa of the cafion tower to the height 
of more than a mile above the stream. The scenery resembles that 
of the Black Cafion, only it is on a more colossal scale. "It 
is," says Lieutenant Ivea, "the most munificent gorge, as well as 
the grandest geological section, of which we have any knowledge. 
For 1000 feet above the river the clifis are composed of granite. 
Next above this are strata of sandstone, limestone, and shale, 2300 
feet in thickness ; and higher still appear the carboniferous series, 
more than 2000 feet thick, consisting of limestone, sandstone, and 
gypsum, apparently all marine, and highly fossil iferous." 

9. HasMitade. — The size of a river depends upon several causes, 
the principal of which are its length, the extent of iu basin and the 
amount of the rain-fall and evaporation within the same, and the con- 
nection of the stream with snow-capped mountains. Where all these 
causes combine, the largest streams are found; and they combine in 
their fullest development in the Amazon, — the mightiest river in the 
world; for its length is 3600 miles; its basin is about eight times the 
size of France; the broad sweep of the northeast trade-winds, loaded 
with moisture, drenches the region which it drains; interminable 
forests check evaporation from the dank soil ; and its sources are 
hidden amid the snowy heights of the Andes. 

The chief affluents of the Amazon are themselves large rivers, 
varying from 750 to 1800 miles in length. In the upper part of its 
course it is from one to two miles in width ; while its banks where 
it enters the Atlantic are distant from each other more than one 
hundred miles. At a distance of 2000 miles from its mouth it is 
navigable for vessels of any burden ; for at the conSuence of the 
Tunguragua and Ucayale, where the Amazon takes its name, no 
bottom has been found with a line more than 200 feet long. Next 
in rank is the La Plata, which rolls annually to the sea about half 
as much water as the Amazon. The Mississippi discharges but one- 
fourth as much as the latter, though it is the longest river of the 
world. From the Nile and Yang-tse-Kiang respectively issue but 
one-fiflh part of the flood of the Amazon. The Obe and Amoor, two 
of the chief rivers of Russia, each pour into the ocean but one-eighth 
of this volume; and the great South American river discharges nine 
times as much water as the Ganges or Indus. 

10. Ghsngea of Iicvel. — The changes in the level of rivers are 
periodical and casual. The periodical changes, which are daily, 
monthly, semi-annual, and annual in their character, are caused by 
the tide, by the melting of snow and ice, and by the recurrence of 
heavy rains at stated seasons. The influence of the tide is exerted 
daily and monthly, — the high and low tides occurring twice a day, 
and the spring and neap tides twice a month. The lower portions 
of streams which enter the ocean will consequently have their levels 
affected by this cause, the extent of this influence being modified by 
the brea'dth and shape of their channels and the force of their cur- 
rents. In the Amazon the tide extends more than 676 miles up the 
sfiream; in the Thames, 70 miles; and in the Columbia, 100 miles. 

Where rivers descend from mountains that tower above the limit 



rivera of the globe in order. 10. What is the nature of the changes in (he 
level of a river? Slate the causes of periodical changes. Show the eflect of 

the tide. Giv ' 



of perpetual trost, a daily rise takea place in the upper part of the 
stream, from the melting of the show, — the increase heing greatest 
during the hottest days. Such is the case with many rivers among 
the Himalayas and in some parts of Africa. In Peru and Chili 
there are small rivers which run only in the day, being caused solely 
by the naelting of the snows. 

In countries within and near the tropics, where the year ia divided 
into two seasons, the rainy and the dry, rivers are subject to semi- 
annu&l and annual changes of level, which arise &om two distinct 
causes, — the melting of the snow in spring and summer, and the fall 
of rain during the wet season. The rivers which are afiected by both 
these causes have semi-annual floods ; and those which are influenced 
only by the latter, annual inundations. The Tigris rises twice a year, 
— first' in April, on account of the melting of the snow in the Arme- 
nian mountains, and secondly in November, when a smaller rise is 
caused by the periodical raina. 

The Mississippi also rises semi-annually. The first and smaller 
flood occurs in January, and is caused by the periodical rains. Its 
chief rise takes place in March and continues till June, and results 
from the melting of the snows in the upper part of its basin. The 
great river then swells in some places to the height of forty or fifty 
feet above its ordinary level, expanding Into broad lagoons and 
bayous from thirty to one hundred miles wide. 

But the greatest river-floods are annual; and the mightiest of 
these occur in the vast plains of South America. There the Orinoco, 
rising from the close of March to the last of August, floods the sur- 
rounding plains to the depth of from twelve to fourteen feet, over 
an area six hundred miles long and from sixty to ninety miles wide, 
the inundation in some instances swelling fifty feet above the usual 
level. The Amazon being in the southern tropic, while the Orinoco 
b in the northern, the dry and wet seasons are interchanged, and the 
ri^ of the former, beginning in December, is greatest in March, and 
least in July and August. 

The Ganges, Indus, Niger, and Gambia are likewise subject to 

annual inundations of great extent, dependent upon the stated rains. 

But the most remarkable of all annual floods is that of the Nile, 



which has recurred with the utmost regularity for thousands of 
years, dating back to the very dawn of history. It results from the 
periodical rains which fall in torrents upon the rugged plateaus of 



What is said of the swelling of rivers which flow from icoK^apped 
What U staled respecting their changes of level in countries within or near the 
tropicB? Give the illufltradoni. How often do the greatest river-flooda occur? 
Describe those mentiDDed. How ue casual variations in the level of riren 



Abyssinia and descend by numerous streams into the bed of the 
great river. The inundation of the Nile begins near the middle of 
June, and continues to increase until the middle of September. It 
then remains stationary for a few days, when it begins to subside, 
diminishing till about the middle of December. 

To the swell of the Nile Egypt owes its extraordinary fertility, 
the river spreading over its plains the enriching sediment brought 
down from the mountains. On this account, Egypt has been appro- 
priately termed the "Gift of the Nile." 

The casual variations in the level of rivers arise ft'om occauonal 
strong winds and heavy rains. Thus, a strong easterly wind causes 
a rise in the waters of the St. Lawrence. A violent easterly wind 
checks the current of the Orinoco to such an extent that, in the 
upper part of its course, the waters are forced back into the tribu- 
tary streams, reversing tbeir currents and causing inundations. The 
Baltic is likewise driven up the Oder, and swells its stream to a con- 
siderable distance, under the pressure of a northerly wind, 

CLASSIFICATION OF RIVERS. 

11. The riversof the globe aredivided into two classes, — Oeeanio 
and Continental, 

Oceanic Rivers. 

12. Under this class are comprised all the rivers which empty, 
directly or indirectly, into the sea. It is further subdivided into four 
systems, — namely, the Aretie, Pacific, Atlantic, and Indian Systems, 
each being designated by the name of the ocean into which its rivers 
flow. 

13. Arctic Syatem. — This division embraces all the rivers that 
flow into the Arctic Ocean from the northern slope of the Eastern 
and Western Hemispheres. The chief streams in the Eastern He- 
misphere are the Obe, Yenisei, and Lena. 

The Obe springs from the Altyn Kool, or Golden Lake, in Siberia, 
and flows with a sluggish current for the distance of 2500 miles, 
draining about one-sixth of Siberia, its basin having an area of 
924,800 square miles. 

The Yenisei winds along for nearly 2300 miles, receiving many tri- 
butary streams, which in their middle and upper courses are impe- 
tuous torrents. The basin of this noble river is 784,000 square 
miles in extent. 

The Lena, which is the smallest of the three, is 26D0 miles long, 
and drains a basin containing 594,000 square miles. It rises in 
the mountain-ranges near Lake Baikal, and, after recei^ng va- 
rious affluents, enters the ocean through many mouths, descending 
slowly between banks of frozen mud and sand, in which are imbed- 
ded the remains of extinct species of elephants and rhinoceroses. 

In the Western Continent, few streams flow into the Arctic Ocean. 
The principal are the Mackenzie, Coppermine, and Great Fish 
Rivers. Of these the Mackenzie is the largest. It rises on the 
eastern declivity of the Rocky Mountains, and, flowing for 2600 
miles, drains an area of 441,600 square miles. The rivers of this 
system, though large, are of but little importance except for drain- 
age. Being frozen in their lower course for half the year, or more, 
they are unfit for navigation; and when the melting of the snows at 
their more southerly sources sends down an increased flood, their 



cauiied? Give the hiBlancee mentioned. 11. How are riven clanifledT 12. 
What are oceanic rivers? How manj river-sjRtems are there, and how dewg- 
natedT 13. Describe Ihe chief rivets of the .Arctic syslem. Are the/ of mudi 
importance? 



70 



PHYSICAL GEOGRAPHY. 



ice-locked mouths check the swelling waters^ and cause inundations 
over the neighboring plains, transforming them into dreary morasses 
and desolate tundras. 

14. Paelflc System* — The river-system of this mighty ocean is 
altogether disproportionate to its own extent. In the Western He- 
misphere the vast mountain-ranges that stretch from the Arctic 
Ocean to Cape Horn run so near to the Pacific that but few rivers 
of any size enter its waters from this region. 

The only rivers of any note are the Colorado and the Columbia. 
The former, with its wondrous cafions, has already, for the most 
part, been described. It remains to be added that it is about 1100 
miles long, and drains an area of 170,000 square miles. 

The Columbia rises in the Rocky Mountains, and, after an 
impetuous course, in which it rushes in cataracts and rapids 
between walls of trap rock 1000 feet high, enters the Pacific below 
Astoria. This river is 1200 miles long, drains an extent of 194,000 
square miles, and is navigable for small vessels 100 miles from its 
mouth. 

From Eastern Asia many large rivers fall into the Pacific, since 
the great mountain-ranges are there situated farther inland than in 
America. Chief among these are the Amoor, Hoang-Ho, Yang-tse- 
Kiang, and Cambodia. 

The Amoor, termed the " Great River of the Black Dragon," rises 
in the Daurian Mountains, in Eastern Siberia, and, after a course 
of 2200 miles, enters at the junction of the Seas of Japan and Ochotsk. 
Its basin is 582,880 square miles in extent, and is a productive region. 
This river was explored by "an American, Mr. P. M. Collins, about 
ten years ago ; and it will doubtless prove to be of great commercial 
importance in developing trade between Eastern Russia and Western 
America." 

The Hoang-Ho and Yang-tse-Kiang are the great rivers of China. 
They rise in the mountains that flank the table-land of Tartary, 
and, traversing the Chinese plain, enter the Yellow Sea only ninety 
miles apart. The length of the former is 2500 miles, and the 
extent of its basin 537,400 square miles : the latter is 3000 miles 
long, and drains an area of 547,800 square miles. They are both 
navigable for vessels of considerable size for 600 to 800 miles from 
their outlets, and for small craft to twice these distances. 

The Cambodia is a noble stream, 2000 miles long, with a basin 
216,000 square miles in extent. It rises probably near the sources 
of the Yang-tse-Kiang, and, after watering Cochin China and Cam- 
bodia, enters the Chinese Sea. 

15. Atlantie System. — Into the Atlantic pour, either directly or 
indirectjy, not only the mightiest rivers of the globe, but the largest 
number of its noblest streams. Europe contributes all her oceanic 
rivers except the Dwina; Africa sends down her northern and 
western floods; while from the vast eastern slope of the New World, 
from the Arctic circle to Cape Horn, descend ten thousand streams 
to mingle with its waves. 

Chief among the rivers of this system are the Danube, in Europe, 
the Nile, Niger, Senegal, and Gambia, in Africa, and the Saskatcha- 
wan, St. Lawrence, Mississippi, Orinoco, Amazon, and La Plata, in 
America. 

The Danube, winding from its source in the Black Forest a dis- 
tance of 1600 miles, enters the Black Sea, after draining a region 
234,080 square miles in extent. The famous Nile has its sources in 
the Victoria and Albert Nyanza Lakes ; and, after flowing about 

14. What is said of the Pacific Ryetem ? Describe the principal rivers of this 



3600 miles, enters the Mediterranean, through the two principal 
mouths of its delta, at Rosetta and Damietta. Its main tributaries 
are the Blue Nile, the White Nile, and the Tacazze. From its 
junction with the latter to its mouth, a distance of 1200 miles, it 
receives not a single affluent. The basin of the Nile has an area of 
620,200 square miles. 

The Niger, descending from the northern slopes of the Kong Moun- 
tains, flows for 2600 miles in a winding course to the Gulf of Guinea, 
entering the Atlantic through a pestilential delta 82,000 square miles 
in extent. The stream, spreading over its low banks, is from one to 
six miles wide, and is navigable in its mid-channel for several hundred 
miles from its mouth. In the Kong Mountains rise also the Senegal 
and Gambia, which are said to flow the respective distances of 700 
and 1200 miles. But little, however, is known respecting them. 

The Saskatchawan springs from two streams in the Rocky Moun- 
tains, which join at the distance of 450 miles from their sources ; 
thence, flowing 200 miles, it enters Lake Winnipeg, and is discharged 
into Hudson Bay through the Nelson River. The Saskatchawan, 
with the Nelson, is^ about 1600 miles long, and its basin has an area 
of 360,000 square miles. 

The St. Lawrence, at first called the St. Louis, rises in 47° 41' 
north latitude and 92° west longitude, and enters Lake Superior at 
its southwestern extremity. Bearing off" the surplus waters of the 
great northern lakes, it issues from Ontario at Kingston, where it 
receives the name of the St. Lawrence. The majestic river, now 
flowing amid the enchanting scenery of the " Thousand Isles," either 
plunges along in rapids, or spreads out in broad lakes, till it reaches 
Montreal. With an average width of two miles, it flows beyond 
this city to Quebec, and thence onward to the ocean, entering the 
Gulf of St. Lawrence by an outlet more than 100 miles broad. 

The length of the St. Lawrence is 2200 miles. Its basin has an 
area of 297,600 square miles, one-third of which consists of the great 
northern lakes. The 
two most noted tri- 
butaries of the St. 
Lawrence are the 
Ottawa and Sague- 
nay. The Ottawa, 
with a width of about 
three-quarters of a 
mile, enters the St. 
Lawrence just above 
Montreal; and the 
Saguenay joins the 
St. Lawrence about 
120 miles below 
Quebec. For the 
distance of seventy 
miles from its mouth 
the Saguenay flows a 
mile in width and a 
thousand feet deep, 
between walls of rock 
1000 feet high, and, 

apparently, fills an immense chasm formed by a rupture in the 
mountains of this region. At its outlet it is 700 feet deeper than 
the St. Lawrence, and in some places is nearly a mile in depth. 
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system. 15. What Is said of the Atlantic system ? Describe its prominent rivers. 
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Rising ID Lake Itasca, the MiseiBsippi, the longest river of the 
world, spreads fer- 
tility over the noble 
valley through 
which it flows, and 
bears upon its 
waters a vast inter- 



, veral large rivers 
; swell its Btream. 
I From the Rocky 
MountaiDB, with 
many a daring leap, 
comes down the tur- 
bid Missouri, ita 
noblest tributary; 
and from the east 
the beautiful Ohio 
gathers the streams 
of the Alleghanies. Lower down it is joined by the Arkansas and 
Red Rivers, — the former rising in the Rocky Mountains and flowing 
fbr a distance of 2000 miles, while the latter has its origin in the 
table-land of Texas. The Mississippi is 4100 miles long, and is navi- 
gable for a distance of 2240 miles ; while it drains the vast area of 
982,400 square miles. 

The Orinoco, in South America, rises among the mountains of 
Farime, and druns an area of 297,000 square miles. It is 1500 miles 
long, is navigable for 1000 miles from its mouth, at all seasons, and 
is subject to extensive floods. 

South of the Orinoco the mighty Amazon, unrivalled among the 
rivers of the globe, pours its immense flood into the Atlantic. Far 
up among the Andes it has its source, in the river Apurimac, and, 
after receiving numerous tributaries, more than twenty of which are 
lai^ and important rivers, enters the ocean by an estuary 200 miles 
long and 135 broad. Itdrainsan areaof l,512,000squBre miles^and 
discharges such a vast fiood into the sea that it freshens the waters 
of the latter hundreds of miles from the land. ) This great river is 
3600 miles long, is from one to two miles wide at its upper sources, 
and is navigable for a distance of 2000 miles. , Many of its tributa- 
ries admit of navigation to a great extent. The Amazon, on account 
of its immense facilities for internal communication, is destined at 
no distant period to open up to commerce and civilization the vast 
re^ou through which it flows, — a region unsurpassed by any other 
country tn natural wealth. 

The La Plata rises in Braril, under the name of the Rio Grande, 
and receives many tributaries in its course, the principal of which 
are the Paraguay and Parana, which are navigable for hundreds 
of miles. The La Plata waters a region 886,400 square miles in 
extent, and, after a course of 2250 miles, enters the ocean below 
Buenos Ayres by an estuary 180 miles long and 120 broad. 

16. The Indian Brstem. — The eastern coast of Africa, the 
southern of Asia, and the western of Australia discbarge their 
streams into the Indian Ocean. The rivers of this system are not 
numerous; though several are of large size and iamous for the his- 
toric memories that cluster around them. Among the moat import- 
ant are the Zambezi, In Africa, and the Euphrates, Tigris, Indus, 
Ganges, Brahmaputra, Irrawaddy, Meiuam, and Cambodia, in Asia. 



The Zamliezi is a magnificent river of South Africa, and ap- 
pears, from the explorations lately made by Dr. Livingstone, to be 
connected with several large rivers and numerous affluents. It is 
said, with the exception of one small rapid 300 miles from its 
mouth, to be navigable for 600 miles, and to drain an area of 
432,000 square miles. 

The Tigris and Euphrates, forming a single river-system, rise in 
the mountains of Armenia and Kurdistan, and, piercing the range 
of the Taurus, wind through the plains of Mesopotamia to the Per- 
sian Gulf The Euphrates is 1400 miles long, and the united rivers 
drain an area of 195,632 square miles. No other r^ion is so rich in 
historic associations as that which is watered by these famous streams. 
Here rose and fell the ancient monarchies of Assyria and Babylon, 
succeeded by the splendid empire of the Medes and Persians, which 
in turn yielded to the conquering arm of Alexander; and in later 
ages the glories of Bagdad, beneath the sway of the Caliphs, added 
splendor to the triumphs of the Moslems. 

The Indus has its origin in the table-land of Thibet, and, after 
plunging down the Western Himalayas, reaches the plun of India, 
where it is swelled by the Punjaub (or five rivers), which spring, 
like the main stream, from the snows of the Himalayas. Aft«r this 
accession it receives no more tributaries of importance, but, flowing 
onward to the sea, enters it by a delta 115 miles long and 105 broad. 
The Indus is 1700 miles in length, and drains an area of 312,000 
square miles. It is navigable only for vessels of small burden. 



The Ganges and Brahmaputra, the sacred rivers of the Hindoos, 
form a double river-system, and together water an area of 432,480 
square miles. The Ganges bursts &om the glaciers of the Hima- 
layas, and descends swiftly into the plain. Here it gathers in nearly 
twenty large tributaries, and, flowing southeasterly through the 
rich alluvial regions of India, enters the Bay of Bengal, after a 
course of 1600 miles, through a wide and mazy delta. 

The Brahmaputra has its source near that of the Ganges, but on 
the opposite side of the Himalaya range. At first it runs easterly, 
but at length turns suddenly to the southwest, and, severing this 
mighty chain, flows onward, larger than the Ganges, and enters 
the delta of the latter forty miles from the sea, after running a 
course of 1500 miles. 

The annual floods of these rivers overspread and enrich the low- 
lands of India for hundreds of square miles, and discharge such a 
volume of water into the Bay of Bengal that nearly all its upper 
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area is freshened by it. The Brahmaputra, ironi the swiftneas of its 
current, admita of but little navigation; while the Ganges is always 
Qavigable, and light vessels can ascend it even to the very foot of 
the Himalayas. 

The Irrawaddy, which waters the Birmese Empire, is a splendid 
river, and has its source amid the vast mountain-ranges that give 
rise to the eastern tributaries of the Brahmaputra. At Ava, 450 
miles from its mouth, it is a broad and rapid stream, in some places 
four milea wide. Thence flowing southward with a turbid current, 
it forms an extensive delta at its mouth, and discharges its water 
into the Bay of Bengal by fourteen branches. The Irrawaddy is 
1700 miles long, and drains an area of 331,200 square miles. 

The Meinam and Cambodia are but little known. The former 
rises in the southern part of China, and, traversing the kingdom of 
Siam, enters the Gulf of Slam by several streams. The latter 
has probably its sources near the Yang-tse-Kiang, and, after flowing 
southward 2000 miles, between the mountain-ranges of Cochin 
China, enters the Chinese Sea by a broad delta 300 miles irom its 
mouth. The united basins of the Meinam and Cambodia are 216,000 
square miles in extent. 

-In Australia, the only river of any size which enters the ocean is 
the Murray, which drains Southeastern Australia. 

COHTINENTAL SYSTEM. 

17. A amtinenlai river-tyslem is one where the streams either run 
inland towards a depressed basin which has no connection with the 
ocean, or, flowing seaward, are swallowed up by intervening deserts, 
never reaching the coast. 

The principal depressed areas are the Caspian and Aral, Dead 
Bea, Utah, and Titicaca basins ; and probably similar depressions 
exist in Korthem Africa and Australia. 

The Caspian and Aral system is the largest of this class. Into 
these seas numerous rivers enter, the chief of which are the Volga, 
Ural, Sihon, and Amoo. The Volga, which is 2000 miles long and 
waters a region 897,460 square miles in extent, enters the Caspian 
by seventy mouths. The Slhon and Amoo flow into the Aral, their 
united basins being 431,920 square miles in extent. This system 
includes also the minor basins of Central Asia, comprising the lakes 
Balkash, Lop, and others, whose affluents drain an area of 177,000 
square miles. 

The Dead Sea receives several streams: the most noted is the 
Jordan, which rises in Syria, at the base of the Anti-Lebanon 
ranges. 

In the basin of Utah are several rivers, of which the Humboldt is 
the finest; and all of them flow into the lakes of this table-land. 
From both the ranges of the Andes many streams enter Lake 
Titicaca, in Bolivia ; but its only outlet is the river Desaguadero, 
which is lost by evaporation and by absorption in the sandy wastes 
into which it runs. 

The central highlands of Arabia, which are described by a late 
traveller (Palgrave) as a most delightful and fertile region, are 
abundantly watered by springs and streams. But none of the tor- 
rents that channel the hills find their way to the sea, being either 
absorbed by the light soil of the valleys, or drunk up by the sands 
of the deserts which girdle the fruitful central hills, — sands so deep 
and extensive that a Euphrates might be lost within them. 



The interior of Australia has been but little explored ; but the 
knowledge obtained seems to warrant the conclusion that it consti- 



tutes a large continental basin, having marshes, salt lakes, and a 
system of internal drainage. 

18. Importence of Blver*.— Rivera are the great natural high- 
ways through which commerce reaches the heart of a continent. 
The finest streams flow through the most fertile tracts ; for the very 
processes by which rivers have been formed have given birth to the 
rich alluvial plains that border their banks; and transportation is 
thus provided for the excess of production that springs from these 
fruitful regions. 

In the winding channels of rivers a most beneficent arrangement 
is perceived ; for they are thus enabled to water a larger area, and 
afibrd more points of access for internal commerce, than if they swept 
in a straight course to the sea. Checked by their curving banks, 
and having but little descent in their lower courses, the noblest 
streams of the globe possess a slow motion and a great depth. Large 
vessels can therefore easily ascend their waters and populous and 
prosperous cities grow up in the interior nourished by the life blood 
of commerce which flows through these great artenes of the globe 
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CHAPTER IV. 



THE OCEAN. 



1. The Ocean, with its grand movements as dUplayed in Wavet, 
Tidea, and CurrenU, constitutes the second division of the waters of 
the globe, termed the Oeeanic Syglem. 



2. The Ocean. — The ocean is that unbroken expanse of water 
which encircles the continents and islands and forms the counterpart 
of the land. Its great divisions, as the Atlantic and Pacific, corre- 
spond to the continents; its seas and gul&, to the peninsulas; its 
lesser bays, to capes ; and its shoals, to isthmuses. The lake, also, is 
but a watery island. 

In the relief of the ocean the same law obtains, its varying depths 
answering to the dificrent heights of the land ; for its Boor consists 
of submarine plains, table-lands, and mountain- ranges whose tower- 
ing summits, emerging from the waves, break the monotony of the 
sea-level by groups and chains of islands. Marine rivers and streams 
traverse its depths in all directions with a continuous flow, and 
the waters of the main are as full of animal life as the verdant 
earth; groves and grottos of coral mimic those of the land, and sea- 
flowers of the richest hues bloom beneath the waves, 

3. Tbe Extent and DItIbIohk of the Ocean. — The ocean 
embraces an area of 145,500,000 square miles, or about three-fourths 
of the entire sur&ce of the globe. For the sake of description, it is 
comprised under five great divisions, also called oceans, each of which 
has its own systems of seas, gulfe, and bays. These divisions are the 
Arctic, Atlantic, Indian, Paciflc, and Antarctic Oceans. 

Ilie Arctic Ocean is bounded on the south by the Arctic circle, 
and contains about 4,000,000 square miles. Many daring navigators 
have sought to reach through its wat«r3 the northern pole ; but the 
vast ice-fields that cover its surface have thus far frustrated every 
attempt. On the 22d of June, 1S27, Captain Parry, leaving his 
vessel in harbor, succeeded, by travelling for a month over the ice, 
in reaching the high northern latitude of 82° 40'; but at this point the 
ice-fields drifted southward faster than the explorer could advance 
northward. 



1. What does the Oceanic S^tem include 7 2. Describe the ocear 
mid of the extent and divisions of the ocean 7 Name theae divislo 
the Arctic Ocean. How hr northward have eiplorerB penetrated? 



3. What ia 
8. Dencrihe 
What i« the 



On the 24th of June, 1854, a portion of the exploring party under 
Dr. Kane reached the parallel of 82" 30* north latitude, and on 
May 19, 1861, Dr. Hayes penetrated as far as 81° 35' north latitude. 

This ocean near its southern limits is by do meais open, for im- 
mense masses of ice float in its waters, many of which, drilling south- 
ward, melt away in the warmer waters of the Atlantic. The floating 
ice consists principally of two kinds, ice-field* and ieebergi. The 
former, which consist of frozen saltwater, are often of immense 
extent, sometimes having an area of 100 square miles. The latter 
are of fresh-water origin, and are formed on land. 

In Greenland the shores of the ocean are skirt«d by ice^lifls for i 
distance of 600 miles, caused by the freezing of the water which flows 
towards the sea in summer from the melting snows in the interior. 
The masses of ice thus formed, gradually increasing, at length over- 
hang the sea, and are undermined by its waves. Immense portions 
of ice at last give way, and, falling into the sea, become icebergs. 

The branches of the Arctic Ocean are Baffin Bay, the White Sea, 
Sea of Kara, and Behring Strait. 

The Atlantic Ocean. — The Atlantic Ocean, divided by the equa- 
tor into the North and South Atlantic, extends from the Arctic to tbe 
Antarctic circles, and is bounded by America on the west and Europe 
and Africa on the east. It is 9000 miles long, varies in breadth 
from 900 to 4000 miles, and covers an area of about 25,000,000 
square miles. 

This ocean, lying between regions inhabited by tbe most civilized 
and enterprising nations of the earth, is the great highway of the 
commerce of the world, and thousands of vessels constantly traverse 
its waters; while its numerous inlets give access to the most product- 
ive regions, piercing deeply into the continents, and thus affording 
remarkable facilities for traffic. 

Its chief branches are the Baltic, German Ocean, Mediterranean, 
Gulf of Guinea, and Black Sea, on the east ; and the Gulf of Mexico, 
Caribbean Sea, and Hudson Bay, on the west. 

he Indian Ocean. — This ocean is bounded north by Asia and 
south by the Antarctic circle, and extends from Africa on the west 
to Australia on tbe east. It is more than 4000 miles wide, and has 
an area of about 23,000,000 square miles. Its principal branches 
are the Arabian Sea, the Persian Gulf, and the Bay of Bengal. The 
last is the most important branch, being the avenue of modem com- 
merce to the wealth of India. 

The Paciflc Ocean. — The Pacific Ocean is bounded on the east 

' North and South America, west by Asia, the Sunda Isles, and 
Australia, north by Asia and America, and south by the Antarctic 
circle, — being dividedbythe equator into theNorth and South Paciflc. 
Its principal branches on the west are the Ochotsk, Japanese, Yellow, 
and Chinese Seas ; and on the east, the Gulfs of California and 
Panama. It is distinguished for its vast size, comprising nearly 
two-thirds of the surface of the entire ocean, and is also noted for its 
numerous islands, to which the name of Oceanica has been given. 

The Paciflc was unknown to the civilized world until about 350 
years ago, when Vasco NuQez de Balboa, having crossed the Isthmus 
of Darien, beheld, on the 13th of September, 1513, from a lofty moun- 
tain, the waves of this mighty ocean rolling Ijefore him. Seven 
years later, Fernando Magellan, seeking a westward passage to the 
Maldive Isles, entered this ocean through the strait that l>ears his 
name. From the tranquillity of its waters be gave it the name of 

■e of the ii^e? What are icebei^? Descrihe the Athintic Ocean, Describe 
the Indian and Pacific Oceane. State what ii said of the discover; of the Pacific 
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the Pacific : it is, however, vexed by storms, yet not to such an extent 
as the Atlantic and Indian Oceans. It is now the seat of a large 
portion of the traffic of the world, and its commercial importance 
will rapidly ixM^rease when railroads unite at different points the 
Pacific and Atlantic, as will soon be the case, thus greatly lessening 
the time of transit between Asia and Europe. 

Antaretie Oeean. — ^This ocean is bounded north by the Antarctic 
circle, and extends to the southern pole. It has the same character 
as the Arctic Ocean, but is more effectually ice-locked. In the 
year 1841, Sir James Ross passed through a field of floating ice 800 
miles broad, to as far as 78° 10' south latitude, the highest point yet 
attained. 

The icebergs of this ocean are of different shape from those of 
the Arctic, having a tabular form. They drift down in immense 
numbers to lower latitudes than those of the northern seas, some 
having been met with at the Cape of Good Hope and at the mouth 
of the La Plata, in 36° south latitude. An Antarctic iceberg was 
observed by Captain Dumont d'Urville, which was 13 miles long, 
with perpendicular sides 100 feet high. Its depth below the surface 
of the sea must, therefore, have been about 800 feet. 

4. Tlie Bed of the Oeean. — ^The investigations of science lead 
to the conclusion that the shape of the ocean-bed resembles that of 
the land, being diversified with deep valleys, gentle slopes, broad 
table-lands, and lofty mountains. It appears to be more rugged than 
the land ; and this difference is probably owing to the action of the 
winds, rivers, rains, and frost, which wear away the eminences and 
fill up the depressions on the land, while the bed of the sea is subject 
to but little disturbance. 

Great praise is due to the American navy, who, by their improved 
mode of taking deep-sea soundings, have much increased our know- 
ledge in respect to the ocean-bed. The basin of the Atlantic, which 
has been best explored, is found to be a deep valley, rising by a 
succession of irregular table-lands to the shores of the Eastern and 
Western Continents. From the researches of the Coast Survey 
between New Jersey and Block Island, it appears that the bottom 
of the ocean descends about five feet in a mile to the distance of 100 
utiles from the shore, being at this point 500 feet deep, but beyond 
this limit it descends 400 feet in a mile. 

The boundary-line of the first submarine plain, 6000 feet below 
the surface of the sea, is about 120 geographical miles from the 
present coast; and that of the second terrace, 6000 feet lower, is 
reached at the distance of 250 geographical miles. 
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THE ATLANTIC CABLE. 



Telegrapliie Plateaa. — From the explorations made by Cap- 
tain Berryman, of the United States steamer Arctic, it appears that 
between Ireland and Newfoundland the bed of the Atlantic forms 
a level expanse, about 400 miles broad, and in no place exceeding 

Describe the Antarctic Ocean. What is said of the icebergs of this ocean ? 4. 
What is the nature of the bed of the ocean ? Describe the basin of the At- 
lantic. What is meant by the Tel^;raphic PUteau ? 5. State what is said respect- 
ing the depth of the ocean. What is the greatest known depth ? What is the 



13,000 feet in depth, covered with the broken shells of minute 
marine animals. Thi? is termed the Telegraphic Plateau; for on this 
bed now rest those wondrous cables which unite the Eastern and 
Western Hemispheres. After several failures, telegraphic commu- 
nication was successfully established on the 27th of July, 1866. 

5. Depth of the Ocean. — The ocean has been sounded by va- 
rious navigators. Nine hundred miles west from St. Helena, Sir 
James Ross found no bottom with a line 27,600 feet long. Lieutenant 
Walsh, on the 15th of November, 1849, when in 31° 59' north lati- 
tude and 58° 43' west longitude, found no bottom with a line of 
34,000 feet ; and in the South Atlantic, no bottom was reached bj 
Captain Denham and Lieutenant Parker, in the same region, when 
the former sounded with a line of 46,000 and the latter with one of 
50,000 feet. These results, however, are not considered as strictly 
accurate, as sufficient allowance was. not made for the effect of sub- 
marine currents carrying out the line sideways, and also for other 
sources of error. 

The greatest depth reached by the improved methods of sounding 
is 25,000 feet, and occurs in the North Atlantic. The average 
depth of the Pacific in a line from Simoda, in Japan, to San Fran- 
cisco, California, a distance of 4500 miles, has been estimated by 
Professor Bache, from the theory of waves, to be 14,190 feet. From 
calculations on the velocity of tidal waves, it has, however, been esti- 
mated that the extreme depths of this ocean are about 50,000 feet, 
or more than nine miles. 

6. Saltness. — The waters of the entire ocean are salt : 1000 ounces 
of this water consists of 964 ounces of pure water, 27 of common 
salt, and the remainder of various substances, such as lime, silica, 
sodium, potassium, bromine, and other substances. Lime and silica 
are of great importance to marine life, as they furnish materials for 
the shells of moUusks and for the structures of the coral insects. 

Inland seas with a narrow channel are usually less salt than the 
main ocean. The Baltic Sea, which drains one-fiith of Europe, is 
but about half as salt as the German Ocean ; and a similar difference 
is observed between the Black Sea and the Sea of Azof. The Me- 
diterranean, however, is an exception, — its waters being four times 
Salter than the Atlantic : this result is supposed to be caused by the 
excessive evaporation which occurs in this sea and carries off a much 
larger quantity of fresh water than flows into it, while a current of 
salt water b continually setting in from the Atlantic. 

The ocean near the tropics is Salter than in the vicinity of the 
equator, and its freshest waters are in the polar seas. The difference 
is due to the vast amount of rain that falls near the equator, and to 
the melting of the polar ice and snow. The saltness of the sea is 
greatest at the parallels 18^ north and south latitude. 

The sea is freshened at the surface to a considerable distance from 
outlets of large rivers. At the mouth of the Amazon, fr^h water 
may be taken from the surface of the sea out of sight of land, 
and at the distance of three hundred miles from the shore the water 
is only brackish. During the inundation of the Nile the saltness 
of the Mediterranean is lessened at a great distance from the 
shore. 

The cause of the saltness of the sea is unknown. Vast deposits 
of rock-salt constitute a portion of the globe ; and with these its 
waters may possibly come in contact. Moreover, for ages the rains 
have constantly returned in rivers to the sea, charged with the 

average depth of the Pacific, according to Professor Bache ? 6. What is said 
of the nature of sea-water ? Are the waters of the ocean equally salt in every 
part ? State what is said on this point Do we know the cause of the saltness 
of the sea 7 
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various saline ingredients which have been dissolved in them ; while 
notbing but the purest water is returned by evaporation to the land, 
tlie foreign matter being left in the ocean. 

7. Denslt^f • — Sea-water, impregnated as it is with salt and various 
otlier substances, is heavier than fresh water. A cubic foot of the 
latter weighs 1000 ounces; while the same bulk of the former has an 
average weight of about 1028 ounces. It is, therefore, more buoyant 
than fresh water, and better adapted to navigation. Moreover, 
freezing at the temperature of 2di^ Fah. instead of 32° Fah., as is 
the ease with fresh water, the ocean is less ice-locked than it would 
be i£ it consisted of the latter. 

8. Temperatore. — ^The temperature of the ocean changes with 
the depth, until at length the constant temperature of 39° Fah. is 
reached, — showing the extent of the sun's influence. This point of 
unvarying temperature is found, at the equator, at the depth of 7200 
feet, where the temperature at the surface is about 80° Fah. To 
the south of the equator the waters become gradually colder, until 
they reach at the surface the temperature of 39° Fah. in 56° 26' 




LINE OF CONSTANT TEMPERATURE OP THE OCEAN. 

south latitude. Here the temperature of the ocean is the same at 
all depths. From this parallel to the southern pole the. deep sea is 
warmer than the surface, and the point of constant temperature of 
39° Fah. again sinks beneath the waves, attaining the depth of 4200 
feet in 70° south latitude, while the waters of the surface have the 
temperature of 30° Fah. The same law is said to prevail in the 
northern hemisphere. Thus the ocean is divided into three great 
zones, — an equatorial and two polar zones, — ^the warmer water being 
at the surface in the former, and the colder in the two latter. 

Oceanic Equator. — The line of greatest warmth, or the oceanic 
equator, does not coincide with the geographical equator, but is de- 
flected by the influence of currents and the proximity of land in- 
tensely heated. In the Atlantic the line of greatest heat is entirely 
north of the equator, its highest temperature of 89° Fah. being found 
in north latitude 28°. In the Indian Ocean the highest tempera- 
ture is 87° Fah., and occurs in the Arabian Sea ; that of the Pacific 
is near Kew Guinea, and is about 89° Fah. 

The mean temperature of the surface of the sea at any point, when 
unafi*ected by currents, is nearly the same as that of the atmosphere 
above it. This temperature decreases with the increase of latitude, 
sinking gradually from the greatest equatorial heat of 89° Fah., 
towards either pole, till the sea becomes frozen and covered with fields 
of ice. This variation is not, however, uniform, owing to the pre- 
valence of warm and cold currents, and the melting of the polar ice ; 
and the change is more rapid in the southern than in the northern 
hemisphere. 

Various Arctic explorers and men of science have believed 
that the temperature of the ocean decreases towards the north 
up to a certain limit, beyond which it increases, and that around 
the north pole there exists an iceless sea of a circular form, more 
than 2000 miles in diameter. This view is not received by others, 

7. What is said of the density of sea-water 7 8. What is said of the tempera- 
ture of the ocean in relation to its depth ? State what is said in regard to the 
point of invariable temperature. Into how many zones of temperature is the 
ocean divided? What is the oceanic equator? State what is said of the 
highest temperatures of the different oceans. What is said respecting the surfacc- 



who maintain that the vast spaces of open water called Poly nj as, 
which are found in very high latitudes and are sometimes reached 
through the floating ice, are caused by the action of winds and 
currents. Such an open sea was beheld by Morton, under Dr. Kane, 
on the 24th of June, 1854, in 82° 30' north latitude. Far as the 
eye could see, no ice could be descried, the waves breaking at the 
foot of precipices two thousand feet high. In May, 1861, Dr. 
Hayes stood upon the shore of this sea, which was then filled with 
broken ice. 

It has always been a favorite object with the Arctic explorers to 
find a route between Europe and Asia by the northern ocean. 
Unparalleled dangers and hardships have been heroically encoun- 
tered and endured to attain this object, and at length, after years 
of trial and disappointment, the Northwest Passage was discovered 
by Captain M'Clure, in 1856 ; but the difficulties that beset it are so 
formidable that it can never be a pathway for commerce. 

9. Color of tlie Oeean. — The color of the deep ocean is a rich 
blue ; its shallow waters have a greenish hue ; but its tint varies with 
the fitful changes of the sky, as the latter is darkened by clouds or 
glow in sunshine. 

Certain parts of the ocean, from the admixture of foreign matter, 
assume difierent hues. The Red^Sea contains a red coloring-matter, 
which was found by Ehrenberg to be of vegetable origin. In the 
Indian and Pacific Oceans, long tracts of red, white, and brown 
water are frequently seen, which are alive with animalcules having 
the same hue as the water. 

Nearly one-fourth of the Greenland Sea, comprising an area of 
20,000 square miles, is of a deep olive hue, caused by the presence 
of minute marine animals ; and a similar phenomenon, arising from 
the sanje cause, was seen by Dr. Poeppig near Cape Pilares, — ^the 
vessel, as it advanced, throwing up bright purple waves from its 
bows, which changed into rose-tinted water in the track of her 
keel. 

10. Phosplioresceiice. — Enuring the darkness of the night the 
sea is not unfrequently beheld glowing with a phosphorescent light : 
with every movement its waters burst into brightness, and the 
refulgent waves appear like billows of fire. This phenomenon is one 
of great beauty and magnificence, which, though confined to no par- 
ticular part of the ocean, attains its greatest splendor in the tropical 
climes. 

"While sailing," says Darwin, "a little south of the river La 
Plata, on one very dark night, the sea presented a wonderful and 
most beautiful spectacle. The vessel drove before her bows two 
billows of liquid phosphorus, and in her wake she was followed by 
a milky train. As far as the eye could reach, the crest of every wave 
was bright, the reflected light of which illumined the horizon." 

The same phenomenon is thus described by Colton : — " We had last 
night a splendid exhibition of aquatic fireworks. The night was 
perfectly dark, and a thousand living rockets were seen shooting 
from the ship in all directions, and whirling about in flame-like paths, 
till the whole ocean seemed medallioned with fire. The light was so 
strong that we could see the fish darting about, with great distinct- 
ness ; and the track of the ship was visible for half a mile." This 
brilliant phenomenon is caused by marine animals, which have the 
power of emitting light, like the glow-worm or the fire-fly. 

temperature of the ocean ? What are the views of scientific men in regard to 
an open sea around the north pole ? Give the facts stated. What is said re- 
specting the Northwest Passage ? 9. What is the color of the ocean ? Are different 
hues found in certain parts of the same ? How do they arise ? 10. State what is 
said of the phosphorescence of the sea. Give the instances cited. How is it caused ? 
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CHAPTER V. 



OCEAmC MOnOKB. 



1. The Oeean is subject to three great movements, — ^namely, waves, 
tideSy and currerUB. These arise from different causes, — waves being 
produced by the action of the wind, and occasionally by earthquakes ; 
tides, by the attraction of the sun and moon ; and currents, by the 
trade-winds, the rotation of the earth, the heat of the sun, and various 
other influences. 

Waves. 

2. Waves are transient in their character, and are caused by the 
wind in the following manner: the breeze, striking obliquely upon 
the sur&ce of the water, presses certain portions below its general 
level, while the contiguous portions rise; then the latter in their 
turn descend, raising the former; and thus the sur&ce of the water 
becomes alternately elevated and depressed. 

Waves appear to possess a progressive motion; but this is an illu- 
sion : the form of the wave is progressive, the water of the wave 
simply moves up and down, — except in the case of storms or upon 
a shelving shore. That the wave does not advance, is evident from 
the fact that a floating body, as a duck, is now seen on the crest 
of the billow and then in its trough. 

3. Si«e and Teloeity^ of Wavee. — ^Waves are small at first, and 
vary with the strength and inclination of the wind. As they ad- 
vance they increase in size under its continued pressure ; and on this 
account the largest waves are found in the open sea, where the sweep 
of the gales is unbroken. 

The highest waves occur off the Cape of Gh>od Hope during a 
northwestern gale, when they rise to the height of forty feet above 
the general level of the ocean. Waves thirty-two feet high have been 
observed off Cape Horn; and on the route between Europe and 
America, Dr. Scoresby, in 1843, estimated the greatest waves of the 
Atlantic to have an altitude of forty-three feet. In severe storms, 
when waves roll highest, the billows are not single, but consist of a 
series of waves accumulated upon one another. The upper waves 
are the lightest, and, when broken by the winds, are driven forward 
in foam or dissipated in clouds of spray. 

The breadth of a wave, its velocity, and the depth of the water in 
which it travels, have all been found by Professor Airy to have a 
relation to one another. A wave 100 feet broad and moving in water 
100 feet deep has a velocity of about fifteen miles an hour; while 
another 10,000 feet broad and traversing the ocean at the depth of 
10,000 feet advances at the rate of 154 miles an hour. It is owing 
to this relation that Professor Bache was enabled to compute by 
means of the tide-waves the depth of the Atlantic, which he found 
to be on an average 22,000 feet, — a result which accords very well 
with the soundings that have been made in this ocean. 

When the billows of the sea roll towards the land, the waves in 
the deep water are not balanced by those in the shallows near the 
shore, and the water has then a progressive motion landward. As 
they advance, the waves striking the bottom are retarded at their bases, 
while the upper portions are driven forward, and, being unsupported, 
curl over and break, rushing in foam towards the land. Waves 
of this character are termed hrecJcers, and where they extend through 



What is the subject of Chapter V. 1. To what great moyements is the ocean 
subject? 2. How are waves caused? 3. What is said of the size of waves? 
How high do thej rise? What is said respecting the relation between the 
breadth, depth, and velocity of waves? Give the illustration. How are 
breakers caused? What is surf? 
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a long line of shore, receive the Dame of surf. Scarcely any thing 
is more sublime than the majestic billons breaking and thundering 
for miles along the shore. Madras in India is noted for its surf: 
here the rolling waves break during heavy gales in nine fathoms of 
water and at the distance of more than four miles from land. 

After a Btorm has subsided, the ocean continues for a while to 
heave and roll in billows; for the effect of the wind does not cease 
at once. The vast undulations of the sea are propagated in some 
cases to the distance of 1000 miles, far beyond the area of the tem- 
pest which caused them; and the ocean rocks in mighty waves in 
Tcgiona where the atmosphere is perfectly calm and serene. This 
motion is termed the ground-nuell. 

4. Enrlliqnake^Wavea. — These waves owe their origin to the 
upheaval or depression of the ocean-bed by volcanic action, tlie sea 
rising or &lling where this commotion happens. From this spot as 
a centre, vast waves roll outward in all directions, higher and more 
terrific than those caused by the wind. 

On the 23d of December, 1854, immediately after an earthquake, 
the sea rolled in upon the town of Simoda, in Japan, in a wave thirty 
feet high, overwhelming it in an instant. After the wave fell, there 
was only four feet of water in the harbor. Four or five similar 
waves followed at intervals, completing the destruction of the 
town. 

By observation on the tide-gauges at San Diego and San Francisco, 
in California, which registered all the changes in the sea-level, 
Professor Bache discovered that these earth quake- waves had tra- 
velled across the Pacific The distance from Simoda to San Fran- 
cisco is 4527 geographical miles, which was traversed in twelve 
hours and twenty-eight minutes, giving a velocity of more than six 
miles a minute. At San Diego, which is 4917 miles fix>m Simoda, 
the waves arrived about an hour later than at San Francisco, and 
the velocity was sensibly the same. From the data furnished by 
this phenomenon, Professor Bache estimated the depth of the Pacific 
in the path of these earthquake- waves to be about 13,000 feet. 

5. The FQree of Waves. — The violence of waves is at times 
very great. During a storm on the western coast of Scotland, in 
March, 1845, the force of the waves was estimated at 6000 pounds 
on the square foot. In the Hebrides, a rock weighing forty-two tons 
was moved, tn the height of the gale, several feet by the waves. 
Over the Eddystone Bock, in the English Channel, the sea breaks 
at times with tremendous violence. Three light-houses have been 
successively erected ; the first two were swept away by the sea. The 
present structure has withstood hitherto all the fury of the elements ; 
though the waves have been seen to break over its top in cataracts 
of foam to the height of 150 feet above the sea-level. 

TiDEB. 

6. Tide* are the alternate rise and fall of the ocean twice in the 
course of a lunar day (twenty-four hours fifty-one minutes). The 
waters of the sea rise for the space of about six hours, overflowing 
the shores and running into the channels of rivers: this is the Jlood 
Ude; and when they have attained their highest elevation, high tide 
occurs. Remaining at this height for a few minutes, the waters then 
begin to lall, and continue to sink for about six hours more: this is 
ebb tide; and when tbey have reached their greatest depression, it is 
low tide. After attaining this point, they soon begin to rise ^;ain; 



What is said of tbe surf at Madras? Does the eca rest at ODce after a fitonn 7 
How fkr are theundulationscausedb/aslormBoitietimes propagated? What is 
tbe RTOund-awell 7 4. Give an account of earthquake-waves, and meulion those 
of Simoda. 5. What in said respecting the force of the waves? Give the instances 



and thus from year to year, and from century to century, tbe ebb and 
flow of the ocean follow each other at regular intervals of time. 

From this explanation it will be readily seen that there are daily 
two high tides and two low tides. The interval of time between two 
successive high or low tides is twelve hours twenty-five and one-balf 
minutes: accordingly, when there is a high tide at any place, there 
must at the same time be also another high tide on the opposite aide 
of the globe ; and the same is true in respect to low tides. 

7. Cause or the Tide*. — Lannr Tides, — The unequal attrac- 
tion of the moon and sun upon different parts of the globe produces 
the tides; and we will now explain the action of the moon. In the 



annexed figure, M represents the moon, the circle E the solid portion 
of the earth, and tbe light ring ABCG the surrounding ocean. 
Every particle of matter composing the earth is attracted by the 
moon, but this attraction is less as its distance from the moon is 
greater. This force cannot, however, change the form of the solid 
portion of the globe, for its atoms are bound together in amass; but 
the watery particles are free to move and obey this influence. At C 
this force is greatest, decreasing on either side towards F and D ; and 
the waters are, consequently, heaped up around C. The solid part of 
the earth is more attracted than the waters at G, as it is nearer to the 
moon, and tbe effect is as if the former were drawn toward the moon, 
leaving the water heaped up around G. Thus the two simultaneous 
high tides are produced. At A and B tbe moon acts obliquely upon 
the ocean, depressing its waters; and at these points low tides occur. 
As tbe amount of water in the ocean is always the same, the effect 
of the moon's attraction is simply to change its spherical form to that 
of an ellipsoid, whose longer axis is directed towards the moon. The 
sea is thus raised under the moon to the extent of 56° around C and 
G, as fiir as F and D and F' and D', while it is depressed around A 
and B to the distance of 35° as far as F and F and D and D". 

8. Belar Tides. — The sun, like the moon, produces tides in the 
ocean, but of less height; for, on account of its great distance, its 
inequality of attraction upon the different parts of the globe is less 
than that of the moon, and it is this inequality which gives rise to 
the phenomenon of tides. The lunar tide-wave is about two and a 
half times greater than the solar. 

9. Spring and Neap Tides. — The sun and moon produce tidee 
independently of each other; but, as their relative positions are con- 
stantly changing during every month, their separate actions are 
alternately united and opposed to each other. Twice a month — at 
new and full moon — the sun and moon ad together, and the tidee are 
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then unusually high, since the solar and lunar tides are then heaped 
one upon the other. These are the spring tides. 



cited. S. Define tides. What is meant bj the flood, high, ebb, and low tides? 
What is the interval of time between two succenaive high or low tides? 7. Ex- 
plain in detail the cau«e of tides. 8. How is tbe solar tide caused ? Whj is 
the lunar tide greater than the solar? 9, What are the spring and neap tidesT 
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Twice every month — at the firet and third quarters of the moon — 
the Bun and moon oppose each other ; for where the action of the 
former then tends to elevate the waters, that of the latter depresses 
them, ftud where the moon raised the aurikce of the ocean, the sun 
causes it to sink. These are the neap tidea. The relative heights of 
the spring and neap tides are as seven to three, 

The annexed figures 
illustrate the subject of 
the spring and neap tides. 
In e&ch of these figures 
8 represents the sun, M 
the moon, and E the solid .jAftk. i 

portion of the earth. The HB '*~™ I 

dotted line enclosing the ^H^^ 

earth b the boundary of 

the solar tide-wave; upon "'*' '""■ 

this is heaped the lunar tide-wave, bouoded by the outer curved line. 

10. Natai« of ih« Tlde-WsTe, — While the wind-waves disturb 
the sea only to the depth of a few feet, the tide-wave affecte it from 
the surface to the bottom. If the globe were entirely covered by 
'water, the pheDomenon of the tides would be far less complicated. 
Then the great tide-wave would be seen following the moon in 
her daily apparent revolution from east to west around the globe, 
its crest ranging in a northerly and southerly direction. Now, 
this wave is crossed in its path by vast continents, and its undula- 
tions are propagated along extended shores and around projecting 
capes and headlands, which arrest and change its course. Thus, the 
Atlantic tides can reach the Pacific only through Behring Strait, 
thirty-six miles wide, and by passing around Cape Horn, to the south 
of which lies a chain of islands which narrovrs the tidal channel to 
the breadth of about 500 miles. Its progress is also retarded by 
the varying depth of the ocean ; for the velocity of a waiw depends, 
as we have seen, upon the depth of water through which it moves. 

11. C«tldml Lines. — The phenomenon of tides is extremely com- 
plex, and is to be ascertained principally from observation. These re- 
sults are delineated on maps by drawing lines through the places where 
high water occurs at the eame moment of absolute time at new and full 
moon. These are termed cotidal lines. Thus, in the map of the Tem- 
perature of the Ocean, page 80, the curved line marked IX, which 
passes through New Zealand and the Solomon Isles, shows the crest 
of the high tide at nine o'clock Greenwich time ; and bo of other lines. 

12. Origin. FrogreM, and Telocity of the Tide-WaTe. — 
The results of the researches upon tides show that this phenomenon 
has its origin in the vast oceans that girdle the south pole, the 
great tidal wave first appearing not tar from the western shores of 
South America. The tide here raised by the sun and moon seeks 
to follow these luminaries around the globe in their apparent weelerly 
course, at the rate of about 1000 miles per hour; but the varying 
depths of the ocean materially check its progress. 

In order to trace the progress of the tidal wave, let us imagine 
that high water occurs off the west coast of Bouth America at one 
o'clock on a Monday afternoon, on the day of new or full moon. 
About eleven o'clock at night the tide-wave will reach Eamtschatka, 
having traversed the deep waters of the North Pacific at the rate 
of 850 miles an hour. Two hours later, at one o'clock on Tuesday 



When do they occar, and how are they caused? 10. Explain the nature 
of Ihe tidal wave, and how its progrew is retarded. 11. What are cotidal lines? 
12. Give an account of the origin, progress, and velocity of the tidal wave- 



morning, it will be high water at New Zealand ; and at about six 
o'clock in the afternoon of the same day the tidal wave will pass 
the Cape of Good Hope. Entering the Atlantic, and sweeping 
northward at the rate of about 700 miles an hour, it will arrive at 
the shoal waters of the coast of the United States at five o'clock on 
Wednesday morning, and six hours later will reach Iceland. 

13. Time of the Tide. — If the waters of the ocean moved with 
perfect freedom, the tide-wave sweeping around the globe would 
keep directly under the moon, and it would be highest at any place 
when the moon was on the meridian of that place. But the waters 
do not obey at once the action of the moon, on account of their 
inertia ; and they are also retarded by the friction produced by their 
passage over the bed of the sea and along the sides and over the bot- 
tom of channels. It thus happens that high tide does not occur at 
any place until several hours after the moon has crossed its meridian. 
This interval varies in different places: at Dunkirk, high tide occurs 
twelve hours after the moon has passed its meridian ; and at the Cape 
of Good Hope, an hour and a half after the passage of this luminary. 

14. Height of the Tide. — On shores of islands in the midst of 
the great oceans, the tides rise but little above the sea-level, — some- 
times less than a foot; and the average height for the islands of the 
Atlantic and Pacific is about three and a half feet On the shallows 
of coasts, where the tide moves slowly and the waters are retarded, 
the average altitude is from four to five feet. But when the tide- 
wave rushes up a bay or through a narrow channel, it rises to a 
surprising height. Thus, at the entrance of the Bay of Fundy 
the rise of the tide is eighteen feet, and at its head it sometimes 
reaches the altitude of seventy feet; and within the British Channel 
the wave is so compressed that at St Malo, on the coast of France, 
the height of the tide is fifty ^t. 

15. DeriTaUve Tidea. — The tides perceptible in rivers and in 
seas communicating with the ocean are called derivative tides, inas- 
much as they are portions of the great oceanic wave which flows 
from the open sea. The derivative tides ascend large rivers to a 
great distance from their mouths; but their upward progress is so 
much retarded by their friction against the land, and various other 
impediments which they encounter, that several tides, in some in- 
stances, are found at the same time in the same river. When the 
tide enters suddenly the mouth of a river abounding with shoals, it 
checks the flow of the stream, and a high wave, called a bore, rushes 
up the river. In large rivers, immense waves of this kind are formed. 
In the Amazon, at the equinoxes, when the equatorial tides are the 
highest, five bores, from twelve to fifteen feet high, are found simul- 
taneously advancing up the stream during three successive days. 
The bore of the Tsientung, in China, sweeps up the river as a wall of 
water thirty feet high, with a velocity of twenty-five miles per hour. 

16. Tidea of Lahea. — The attractive force exerted by the moon 
upon the waters of a lake is so nearly the same in every part of it 
that the sensible difference is very small, and, consequently, the tide 
must be very slight; for it is produced by the difference and not the 
amount of attraction. Still lees will he the difl^rence in the case 
of the sun. From observations made at Chicago in 1859, it has 
been proved that Lake Michigan possesses a tide having an average 
height of one and three-quarter inches. No tide has as yet been 
detected in the Caspian Sea. 



t is the average height in the shallow waters of 
o great altitudes? Gi ' ' ■ . - 



do tidea 

cited. 15. ExpMn the subject of 

What is said respecting the (idee of 
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Ocean-Currents. 

17. The third grand movement of the Ocean is its currents, which 
are vast marine streams flowing through the sea and mingling to- 
gether the waters of different climes. 

Unlike the rivers of the land, they move, for the most part, in a 
ceaseless circuit, returning to the regions whence they started. In 
some cases, a vast extent of ocean is embraced within their circuit ; 
in others, the opposite branches of the current flow side by side ; or 
one may traverse the deep sea, while the other flows above it 

18. Origin. — Their origin is attributed to the rotation of the earth, 
to the diflerence in the densities of the waters of the polar and tropic 
seas, to the immense evaporation from the latter, to winds, tides, 
the melting of polar ice, and various lesser causes. 

Currents are naturally divided into constant, periodical, and local; 
inasmuch as some arise from influ^ices that are constant in their 
operation, others from those that are variable, and some from local 
causes. 

In reference to their position, they are termed marine and mLb- 
marine, — ^the former flowing at the surface of the sea, and the latter 
far below it. Currents produced by the action of constant and pre- 
vailing winds are called drift currents. A counter-current b one 
that flows in a direction opposite to that of the main current. 

19. Conatant Currents. — These are by far the most important; 
and though philosophers are by no means agreed, either as to all the 
causes that produce them, or in respect to the importance to be at- 
tributed to the several assigned causes, they are generally explained 
as follows. By the intense action of the sun, the waters of the sea 
in the torrid zone are highly heated, and become lighter than in 
other parts of the ocean ; and from this region also a vast amount of 
water is abstracted by the excessive evaporation which here occurs. 

To supply this loss, and to displace the warm and lighter water, 
the cold and heavier waters of the polar seas flow north and south 
towards the equator. But the globe revolving on its axis from west 
to east, all objects upon it move easterly with different velocities in 
difierent latitudes, the speed increasing from the poles to the equator. 

The currents that flow from the poles towards the equator are con- 
stantly passing into regions that have a higher easterly velocity than 
themselves, and this velocity, on account of their own inertia, they 
cannot at once acquire: they therefore lag behind, or — what is the 
same — acquire a relative westerly motion. 

The current that sets towards the equator from the north pole 
moves, therefore, to the west at the same time, and becomes a south- 
west current ; and that from the south pole, a northwest current. 
For similar reasons, the currents proceeding from the equator towards 
the poles flow to the northeast ia the Northern Hemisphere, and to 
the southeast in the Southern. 

According to Lieutenant Maury, the enormous evaporation in the 
tropic seas makes the surface-water salter and heavier than in other 
tracts of the ocean ; while in the polar seas the excess of fresh water 
which they receive, in the form of rain, snow, and hail, over what b 
evaporated, renders their waters less salt and lighter than those of 
other latitudes. Thus there exists, according to his views, a surface- 
current from the poles to the equator, containing less salt than usual, 

17. What is the third nand movement of the ocean ? What are thej ? Com- 
pare the marine with the land rivers. 18. How are currents produced ? How 
are they classified as respects their origin ? Why are they so called ? How 
classified in regard to position ? What are drift and counter currents ? 19. 
What is said of constant currents ? How are they generally explained ? What 



while in the tropics the heavier and Salter water, sinking down into 
the depths of the sea, flows beneath the former as a submarine cur- 
rent towards either pole. 

The courses which the great constant currents tend to pursue are 
identical with those of the constant and prevailing winds of the 
tropical and extra-tropical regions. (See page 93.) The constant 
trade-winds within the tropics, acting upon the sea, drive the surfisuse- 
water along, producing a current tending towards the southwest in 
the Northern Hembphere, and towards the northwest in the South- 
em. According to the high authority of Sir John Herschel, who 
discredits the eflects of evaporation, varying temperature, and salt- 
ness, the majestic Gulf Stream owes its origin entirely to the action 
of the trade-winds; and he asserts that, if there were no atmosphere, 
neither this nor any considerable oceanic current whatever would 
exist. 

These four primary currents, — ^viz., the two polar and the two 
equatorial, — ^broken up and modified by their action on each other, by 
the configuration of the coast« upon which they strike, by the form 
of the ocean-bed, by inequalities of temperature, and by other causes, 
give rise to the numerous streams that constitute the great circu- 
lating system of the ocean. This system will now be described as 
delineated in the chart of the Ocean-Currents. 

20. Arctic Current. — This current, which originates in the Arctic 
Ocean, flows southward along the eastern coast of Greenland. It 
unites in about 50° north latitude with two other cold currents, coming 
down from the west coast of Greenland and from Hudson Bay. 

The stream now, advancing southward to Newfoundland, sends 
off a branch through the Strait of Belleisle into the Gulf of St. Law- 
rence; while the main current continues its course till it encounters 
the Gulf Stream in about 43° north latitude. Here it divides into two 
branches, one of which, flowing along the coast of the United States 
as far as Florida, by the side of the Gulf Stream, forms the counter- 
current of the latter ; while the other, running southward beneath the 
Gulf Stream as a submarine current as far as Florida, enters the 
Caribbean Sea, the waters of which below the surface are found to 
be as cold as those off the shores of Spitzbergen at corresponding 
depths. Numerous icebergs are borne down to the warmer climes by 
the Arctic current. Five hundred were seen at one time by Captain 
Scoresby. 

21. The Atlantic Equatorial Current. — This current originates 
near the equator, and flows westward from Africa towards America. 
Near Cape St. Boque it separates into two branches, one of which flows 
to the southwest along the shores of Brazil and by the coast of 
Guiana into the Caribbean Sea, and the other to the northwest. The 
length of this current, from Africa to the Caribbean Sea, is 4000 
miles; its breadth at the commencement is 160 miles, which in- 
creases to 450 miles where it divides; its average velocity is about 
thirty miles a day, and its temperature 76*^ Fah., or from 4° to 6° 
below that of the surrounding ocean. The southwest branch, or 
Brazilian current, flows at the distance of from 250 to 300 miles from 
the coast, with a velocity of twenty-five miles a day, and blends, 
according to Dana, with the South Connecting current : the same 
eminent authority makes the latter stream to extend along the east 
coast of South America beyond 40° south latitude, and to turn north- 
ward after joining the Antarctic current. Advancing towards 

are Lieutenant Maury's views ? What is said respecting the direction of the 
marine and atmospheric constant currents? What are Sir John Herschel's 
views in regard to oceanic currents 7 What is said respecting the four primary 
currents? 20. Describe the Arctic current. 21. Describe the Atlantic Equato- 
rial current, with its branches. 
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the north, part of its waters unite with the South Atlantic current, 
while the rest continue on and enter the Indian Ocean. The second 
and most noted branch of the Equatorial current, skirting the coast 
of Guiana, with a velocity varying from twenty to thirty-six miles a 
day, at length enters the Caribbean Sea, its strength and volume 
having been increased by the influx of the waters of the Orinoco. 
Flowing through this sea, which Rennel calls a sea in motion, thb ma- 
jestic current sweeps around the Gulf of Mexico, and, passing between 
Florida and the isle of Cuba, is then known as the Gulf Stream. 

22. d«ir Stream. — ^Thb is one of the most remarkable and im- 
portant of all the ocean-currents, and has been more Ailly explored 

than any other. 
Its waters are of a 
dark indigo color, 
of so marked a hue 
that their line of 
junction with the 
ocean is distinctly 
traced by the eye. 
Deep and narrow, 
it runs by Florida 
with a velocity 
varying from two 
to five miles an 
hour, and, pressed 
by the cold current 
between it and the 
shore, flows paral- 
lel to the coast as far as Cape Hatteras. Meeting beyond this 
point shoals, the banks of sand extending 4is far as Newfoundland, 
it there turns abruptly to the east, and, with diminished speed and 
increased width, rolls onward towards the coast of Europe. Ere 
long it divides into two great branches, — the northern and southern. 
The former, under the action of the prevalent southwest winds, 
extends as far as Spitzbergen, sending off a minor shoot through 
the Bay of Biscay. The latter, sweeping along by the Madeira and 
Canary Islands, and driven by the northeast trades, returns to the 
equator, completing the circuit. 

Within the vast area thus encircled is the Atlantic Sargasso, or 
Orassy Sea, where the surface of the ocean, between 20^ and ^b^ 
west longitude and 18^ and 28^ north latitude, is covered with 
sea-weed, and in places is so densely matted with marine plants that 
the water is concealed. 

TempercEbire, — ^The maximum temperature of the Gulf Stream 
at the surface occurs off the coast of Florida. It b here 86^ Fah., or 
about 9° Fah. higher than that of the ocean in the same latitude. In- 
creasiug its latitude 10^, it loses but 2° Fah. in temperature, and 
retains its warmth far below the surface ; for on a winter's day, off Cape 
Hatteras, its temperature was found by the Coast Survey to be 57^ 
Fah. at the depth of 3000 feet. From Cape Hatteras to the Grand 
Bank of Newfoundland the stream is warmer than the ocean by 20^ or 
30^ Fah. After flowing 3000 miles to the north, this stream still pre- 
serves, even in winter, a summer heat, and, inundating with its warm 
water the cold surface of the sea for thousands of leagues, forms a 
constant reservoir of heat, which, borne by the prevailing south- 



22. Describe the Gulf Stream. What is the Sargasso, or Grassy Sea? State 
what is said of the temperature of the Gulf Stream. What effect has this stream 
on the climate of Europe ? What estimate has been made ? Why does this 
stream retain its warmtn? Why will a cold current retain its low temperature 
10 



westerly winds to Europe, softens the rigor of its climate. It haa 
been estimated that the amount of heat arising from the Gulf Stream 
on a winter's day is sufficient to raise the atmosphere over the British 
Isles from the freezing-point to a summer temperature. The Gulf 
Stream, as already stated, flows over a cold submarine current, and 
is bounded on the shore-side by the cold counter-current, forming 
what has been termed the cold waU, Alternate bands of warm and 
cold water are also found near and within the Gulf Stream. 

It may be asked, How does the Gulf Stream retain its warmth 
while flowing through a sea which is colder? To this it is answered 
that a fluid in motion can pass through a fluid of the same kind 
in repose and having a difierent temperature, without suddenly 
changing its own temperature. A warm current thus preserves its 
heat while flowing through a cold sea, and a cold current its low 
temperature while traversing a warm sea. 

23. Ifortli Aftiemn, Guinea, and Sontb Atlantie Current* — 
This originates in the Atlantic, opposite France, and, flowing 
south, a portion of its waters sets into the Mediterranean. Beyond 
the Strait of Gibraltar it follows the line of the African coast, till, 
meeting the Equatorial current, it flows by its side for the space of 
1000 miles. Its breadth opposite Cape Palmas is 180 miles, and its 
velocity varies from twelve to fifty miles a "day. Beyond this is the 
South Atlantic current, which, according to Dana, flows northward 
oflT the southwestern shores of Africa. 

24. AntareUe Drift Current, — ^From the vast oceanic expanse 
around the south pole an immense current of cold water sets 
towards the equator. This is the Antarctic Drift current. In the 
Pacific it flows in a northeasterly direction towards the coast of South 
America, where it divides into two branches, — ^the Humboldt or 
Peruvian, and the Cape Horn current. 

The former, which was discovered by Humboldt in 1802, flows 
northward along the coasts of Chili and Peru to about 20° south 
latitude, when it turns suddenly to the northwest, expanding in 
width, and unites with the great Equatorial current of the Pacific. 
Its temperature for more than 400 miles of its course is from 12° 
to 14° Fah. below that of the incumbent atmosphere, and from 8° to 
10° Fah. below that of the waters of the ocean through which it 
passes. Its velocity from Valparaiso to Lima varies from twelve to 
eighteen miles per day; while at the Galapagos Islands it ranges 
from seventy to one hundred and twenty miles daily. 

The Cape Horn current sweeps in a northeasterly course around 
Cape Horn and the Falkland Islands, and probably joins the South 
Connecting current of the Atlantic. Its velocity varies from fift;een 
to fifty-six miles a day, and it preserves its low temperature as it 
traverses the ocean. 

Other portions of the Antarctic current flow northeasterly as far 
as Australia and New Zealand, joining the warmer current around 
those islands. The area over which the Antarctic current extends 
is one of prevailing westerly winds, which impart to this ocean- 
stream its easterly direction. It brings down icebergs from the 
regions around the south pole ; and the limits to which they drift 
are those seen upon the map. 

25. Equatorial Current of tlie Paellle* — ^This great current, 
8500 miles broad, Qows westward for a distance of 9000 miles, from 
South America to the shores of Asia, with a velocity of from twenty to 



in flowing through a warm sea? 23. Describe the North African, Guinea, and 
South Atlantic current. 24. Describe the Antarctic Drift current. What are 
its main branches ? Describe them. 25. Describe the Equatorial current of 
the Pacific. 
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sixty miles a day. By the PolyDesian islands it is split up into in- 
nume)*able streams, but near the Indian Archipelago it divides into 
two main branches, one of which sets southward along the coast of 
Australia, meeting the Antarctic current from the south ; while the 
other, more decided in its character, turns northward, and flows 
along the coast of Asia, under the name of the Japan current, — 
which deserves especial mention. 

26. Japan Cnrrent. — From the investigations made by Lieuten- 
ant Silas Bend, of the Japan Expedition under Commodore Perry, 
it appears that this current (called by the Japanese the Kuro Siioo, 
or Black Stream, from the deep-blue color of its waters) resembles 
in many respects the Gulf Stream of the Atlantic. 

Near the south end of the island of Formosa, 22^ north latitude, 
this stream is separated from the Pacific Equatorial current, and 

flows northward 
along the south- 
em shores of the 
island, where its 
character is as de- 
cidedly marked as 
that of the Gulf 
Stream. In 26° 
north latitude, it 
turns towards the 
east, flowing along 
the whole south- 
eastern coast of 
Japan to the 
Strait of Sangar, 
its strength in- 
MPAN CURRENT. crcasiug with its 

progress, till it approaches the Gulf of Yeddo. Here its greatest 
velocity is attained, which varies from seventy-two to eighty miles 
a day ; while from Formosa to the Strait of Sangar its average daily 
rate is from thirty-five to forty miles. Near its origin the Kuro Siwo 
has a breadth of 100 miles; but to the north its southern limit 
expands till it attains a width of 500 miles. 

Between the Kuro Siwo and the coast a cold current intervenes, 
as in the case of the Gulf Stream and the Atlantic coast. This 
cold stream, it is believed, is a counter-current flowing from the Arctic 
Sea, which finds its way by the Japan Sea and the Formosa Channel 
into the China Sea. The temperature of the Japan current is about 
the same as that of the Gulf Stream ; but, while the waters of the 
latter are only 9° Fah. warmer than the ocean-temperature due 
to the latitude, those of the former are 12° Fah. higher. In the 
Kuro Siwo, tracts of floating sea-weed were observed, simUar in 
appearance to those of the Gulf Stream, and alternate bands of 
warm and cold water were likewise discovered. In the North 
Pacific, fogs and mists prevail, the Aleutian Isles being as remark- 
able for fogs as the Banks of Newfoundland. 

Near the Kurile Isles, the Japan current sends off a branch to 
the north, called the Kamtschatka current, which enters the Arctic 
Sea through Behring Strait ; while the main stream sweeps eastward, 
under the name of the North Pacific Drift current. 

27. Nortli Paelfle Brlft Carrent. — ^This ocean-stream, the coun- 
ter-current of the Pacific Equatorial, passes across the North Pacific, 
then, turning southward, skirts the shores of Northwestern America, 

26. Describe the Japan current. 27. D^nbe the North Pacific Drift current 
and its ofiset. 28. Describe the Trade Drift current and its branches. 29. What 




and softens by its warmth the rigors of this clime. At length it 
bends to the west, and completes its immense circuit by merging in 
the Equatorial stream. A minor branch is sent off along the coast, 
called the California current, which is prolonged from December to 
April by the Mexican current, produced by the monsoon. 

28. Trade Drift Current. — In the Indian Ocean the Equatorial 
or Trade Drift current is less marked than in the Pacific. It has its 
origin to the southwest of Australia, and, first running northward 
with a velocity of from twenty to thirty miles a day, it turns to 
the west after passing the Tropic of Capricorn, and flows towards 
Africa. At Madagascar it divides into two branches, one of which, 
passing around the north of the island with a velocity of from forty- 
five to sixty miles a day, flows southward between the island and the 
mainland, under the name of the Mozambique current, the strongest 
in the Indian Ocean. The other branch, which is broader and more 
feeble, bends southward, and at length unites with the former, con- 
stituting the Cape current. 

Cape Cnrrent. — This stream, 100 miles broad, with a tempera- 
ture of 7° or 8° Fah. above that of the ocean, runs towards the Cape 
of Good Hope at the rate of sixty or eighty miles a day. 

At the Cape it divides, one branch passing the Cape and 
blending with the Atlantic currents ; the other, obstructed by the 
Agulhas Bank, is turned back, and, combining with the Antarctic 
current, forms the counter-current of the Trade Drift. This counter- 
current is of great service to commerce, being in the direct route 
from the Cape to Australia, and flowing near the Agulhas Bank 
with a velocity of fifty miles a day. 

29. Periodical Corrento. — These currents are chiefly caused by ^ 
the monsoons, which are periodical winds that prevail within and 
near the tropics and blow half the year in one direction and 
the other half in the opposite. Local causes, however, greatly 
modify their course. The principal currents of this kind are the 
Bengal and Red Sea currents in the Indian Ocean, and the East 
Australian, Caroline, and Mexican currents in the Pacific. 

The Bengal current flows northeasterly along the Coromandel or 
eastern coast of India during summer, when the southwest monsoon 
prevails, and in the opposite direction in winter, the season of the 
northeast monsoon, — ^being entirely dependent upon the monsoons. 
Its velocity is greatest in winter, when its speed is fifty miles a day. 
Sweeping then around Cape Comorin and the island of Ceylon, it 
joins the currents of the Maldive Islands and the Malabar coast, 
and sets westerly, its direction, however, depending upon the north- 
east monsoon. 

The Red Sea currents are entirely dependent upon the direction 
of the wind, flowing northerly when south winds prevail, and south- 
erly during the time of the north winds. Hardly any current is 
perceived when the winds are changing and the atmosphere is but 
slightly disturbed; but when the wind is strong, the velocity of the 
current is from twenty to forty miles per day. From May to October 
the waters of this sea are two feet lower at the northern than at the 
southern end, — an efiect due to the north winds, which then drive the 
waters of the sea through its narrow outlet into the Gulf of Aden. 
(Lieutenant Maury, however, attributes this phenomenon to the 
excessive evaporation which then occurs.) During the other part of 
the year, when the south winds prevail, the reverse is the case, the 
waters of the sea being higher at its northern end. 

In the vicinity of the Caroline Isles, the central portion of the 

are periodical currents? Name the principal periodical currents. Describe 
the bengal and Bed Sea currents. 
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Pacific !EIquatorial is influenced by the monsoon, and flows west in 
summer and east in winter, causing the Caroline Monsoon current. 

The East Australian current extends along the east coast of Aus- 
tralia firoxn 20° south latitude to Tasmania, and is dependent upon 
the winds. It flows south in summer and north in winter, with a 
velocity of from twenty to thirty miles a day. 

The Mexican Coast current, first described by Humboldt, is de- 
pendent on the monsoon, — flowing southeasterly during the winter 
and northwesterly in the summer. 

30. I^ocal Cnrrento. — Dangerous local currents are caused by the 
tides in various places, where, from the peculiar configuration of the 
land, the advancing wave is driven through narrow and tortuous 
channels. Such is the Roost of Sumburgh, at the south promontory 
of the Shetland Isles, where the current runs at the rate of fifteen 
niiles an hour. 

These currents sometimes meet, causing a whirlpool, as in the 
case of the celebrated Maelstrom, which is produced by the con- 
flict of tidal currents around the islands of Logodoen and Moskoe. 
Although it has been clothed with fabulous terrors, like the Cha- 
rybdis of the ancients, it is in reality a terrific vortex. An intelli- 
gent American seaman, about forty years since, sailed through the 
margin of the Maelstrom, and described it as follows: — "While 
navigating a ship from North Cape to Drontheim, I inquired of my 
Norway pilot about the practicability of running near the whirl- 
pool. He told me that with a good breeze it could be approached 
near enough for examination with safety. I at once determined to 
satisfy myself, and at ten o'clock a.m. on a fine September day we 
* hegan to approach it, having a fine breeze from the northwest. I 
went at once on the maintopsail-yard, with a good telescope, and had 
scarcely seated myself when the ship entered the dish of the whirl- 
pool, the velocity of which immediately altered the course of the 
ship 33° 45' towards the centre, although the vessel was sailing at the 
rate of eight miles an hour. 

" I now saw before me an immense circular stream, a mile and a 
half in diameter, as concave as the waters of a funnel when half 
run out, its velocity increasing as it approached the centre, and gra- 
dually changing its dark-blue color to white as it rushed foaming to 
the vortex. Over all rose the hissing and roaring of the battling 
waves, presenting at once the most awful, grand, and solemn scene I 
ever experienced. Of such strength and magnitude is the whirlpool, 
that I doubt not instant destruction would be the fate of a dozen of 
our largest ships, were they drawn in at the same moment. The 
pilot says that several vessels have been thus engulfed, and large 
whales destroyed. The first statement I think probable enough, but 
rather doubt the latter." 

31. Sabmarlne Currents, — Submarine currents have been dis- 
covered in various parts of the ocean. The great polar current that 
underlies the Gulf Stream has been better explored than any other, 
and its existence clearly proved by numerous thermometrical sound- 
ings, which have been made throughout its entire course. 

An under-current flows out into the Atlantic at the Strait of 
Gibraltar, as is clearly shown by the following incident. In the year 
1812, a French privateer gave chase near Ceuta to a Dutch ship, 
and, coming up with her in the strait between Tarifa and Tangier, 
sunk her with one broadside. A few days afterwards the ship arose 
on the shore near Tangier, four leagues to the west of the place where 
she sank, while the current at the surface was flowing eastward. 

Describe the Caroline, East Australian, and Mexican currents. 30. How are 
local currents caused ? What is said of the Boost of Sumburgh? Describe the 
Maelstrom. 31. State what is said respecting submarine currents. 32. What 



The power of these submarine currents is often tremendous, as 
is shown by the progress of icebergs forcing their way against 
the wind and surface-current through the ice-fields of the polar 
seas. These stupendous masses sink about eight times deeper below 
the Bur&ce than they rise above it, and the under-currents thus act 
upon them with greater power than the winds and upper currents. 
An oflicer connected with the Grinnell Expedition states that, on 
one occasion, while the vessels were endeavoring to advance north- 
ward against a strong surface-current setting south, an iceberg, with 
its top many feet above the water, came drifting from the south, 
and passed them " like a shot." 

Captain Duncan, of the English whaler Dundee, speaks of the 
awful sublimity of the scene which he witnessed in the polar seas, 
as he beheld immense icebergs crashing through the vast ice-fields 
with resistless power, in obedience to the force of the under-current. 

There is reason to believe, according to Lieutenant Maury, that these 
under-currents exist in nearly all parts of the deep sea; and a simple 
apparatus has been employed in the United States navy to detect 
their presence. A block of wood, so loaded that it sinks, is let down 
to the depth of from six hundred to two thousand feet, and then 
sustained by a float. The float is then seen, where there is a sub- 
marine current, working its way against the wind and surface-current 
at the rate sometimes of more than a mile an hour. 

32. Utility of the Oeean-Currents. — Scarcely any thing else in 
the structure of the globe so grandly reveals the beneficent wisdom 
of the Creator as the great oceanic currents. Far back in the past 
they have greatly influenced the condition of the world; and with- 
out them, man could not exbt. The blessings they confer relate 
principally to climate, commerce, the distribution of animal and 
vegetable life, and health. 

The ocean-currents modify the extremes of difiTerent climes, temper- 
ing the excessive heat of the equatorial regions and softening the 
rigorous climates of the higher latitudes. The sun raises the waters 
of the ocean in the torrid zone to a very high temperature, which 
would make the climate of the adjacent lands intolerable, if these 
hot waters were not borne away to distant regions and their place 
supplied by cooler streams. And towards those higher latitudes 
which have furnished these icy currents, sets the vast equatorial river, 
charged with its surplus heat, driving back the frost and ice towards 
either pole, curbing the limits of their domain, and filling with life 
and beauty many a region which else would have been silent and 
desolate. 

Tracing out the various branches of the equatorial currents in the 
difierent oceans, it is seen that they all tend to difluse warmth 
through the colder climes, while, on the other hand, the Antarctic and 
Arctic currents bring down their grateful coolness to the hot regions 
of the globe. The islands of the Pacific and the shores of Chili 
and Peru feel the influence of the first, while the burning clime of 
Central America is tempered by the cool waters of the Arctic stream. 
Such is the benign and beautiful provision of the Creator for mode- 
rating the extremes of climate. Under the subject of Meteorology 
a similar system will also be unfolded, tending to the equalization 
of the temperature of the globe. 

In the infancy of commerce, when the system of ocean-currents 
was unknown to mariners, their influence was, doubtless, more dis- 
astrous than beneficial, ships being ftrequently carried upon rocks 
and shoals by their unsuspected power. But now, when the sea has 

is said of the utility of the ocean-currents 7 In what particulars are they bene- 
ficial ? State what is said of their influence on dimate. Describe the efiect of 
currents on commerce. 
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become better known, their agency is pressed into the service of 
man, just as the lightning, once a source of unmitigated terror, is 
now his servant and bears his messages over continents and oceans. 
By the aid of ocean-charts, mariners are now enabled to take advan- 
tage of favorable currents and to avoid those that are adverse, thus 
shortening their voyages and facilitating the commerce of the world. 

In the Indian Ocean, a ship sailing from Java homeward-bound 
to Europe is borne westward by the Equatorial currents at the rate 
of from ten to twenty-four miles a day, and, afber passing Madagascar, 
is carried southwesterly at the speed in some places of 120 miles a 
day. The influence of the Gulf Stream upon commerce and navi- 
gation is very remarkable. Up to nearly the close of the last cen- 
tury, its practical advantage? were scarcely known, though it had 
been constantly navigated since the days of Columbus. The Ame- 
rican sailors, indeed, were then aware of the current of this stream, 
and, by avoiding it, made quicker voyages firom Europe to America 
than the English mariners, who, ignorant of the current, kept 
within it, and were set back sixty or seventy miles a day. Dr. 
Franklin, in 1775, was the first to suggest that the difierence in tem- 
perature between the waters of the Gulf Stream and the adjacent 
ocean was so marked that it would afford a sure means of ascertaining 
the position of a ship at sea. This variation is now employed as an 
unerring sea-mark, indicating to all vessels that approach our dan- 
gerous northeastern coast, their proximity to the land. And when 
the wintry storms, laden with sleet and snow, fall upon the struggling 
bark, casing her in ice from the deck to the mast-head, the half- 
frozen crew direct her course to the Gulf Stream. Once entered, an 
almost tropic sea is beneath her keel, her icy covering melts away, 
and the bland and genial airs of summer invigorate and cheer the 
suffering mariners. 

According to Lieutenant Maury, since the application of the ther- 
mometer to the Gulf Stream the average passage from England by 
sail has been shortened from eight weeks to a little more than four. 

The constant currents of the ocean, in connection with the con- 
stant winds, bear their part in the distribution of animal and vege- 
table life. Immense collections of floating wood are gathered 
around the north coast of Iceland, and the productions of the vege- 
table kingdom have been widely spread by the seeds which these 
ocean-rivers have disseminated to regions far distant from each other. 
The Gulf Stream frequently brings quantities of tropical seeds to the 
shores of Ireland, the Hebrides, and Norway. On the spacious ice- 
bergs, animals have been carried to new climes and homes ; and, driven 
out to sea by adverse winds, canoes with their human freight have 
been borne by these powerful currents to the mid-ocean, and the lone 
islands of the sea have thus at times been colonized. That such 
events are possible, has been proved by the fact that the wreck of a 
Japanese junk was recently drifted, with its surviving crew, as far as 
the Sandwich Islands, completing nearly half the great circuit of 
the currents of the North Pacific. 

33. Heallilft* — ^The great movements of the ocean, its mighty cur- 
rents, its tides and waves, all conspire to render this most important 
part of the globe pure and healthful. ''Without them," says a 
learned writer, " the sea, charged with an immense amount of de- 
composing vegetable and animal matter, would become a stagnant, 
fetid pool, reeking with noxious exhalations, infecting the whole 
atmosphere, and reducing the habitable parts of the earth to the 
condition of a desert." 

What Is said of the influence of currents in respect to the distribution of 
animal and vegetable life ? 33. What eflect have the oceanic motions on the 
health of the world ? 




PHYSICAL GEOGRAPHY. 



PART FIFTH. 

MECEOBOLOOT. 

1. Meteorology is a deecription of the atmosphere and its pheno- 
mena, and comprises the following subjects, — viz.: the Atmosphere, 
Thermal Phenomena, Aqueous Phenomena, Climate, Optical and 
Luminous Phenomena, Electrical Phenomena. 



2. Cl«n«rml Deveiiptlon. — The third grand division of the globe 
is the Atmotphere, a vast ocean which envelops the land and sea. 
It is a constituent part of the earth, revolving with it, and partaking 
of its general motions. 

3. C^HBtltatton. — The atmoBphere is an invisible, elastic, aerial 
fluid, consisting of dry ait and vapor of water. The air is mainly 
composed of two gases, nitrogen and onygen, in the ratio, by volume, 
of nearly seventy-nine parts of the former to twenty-one of the latter 
in every one hundred parts of dry air; and with them is mingled a 
small quantity of carbonic acid gas. 

These gases, though difiering in density, exist in a state of mixture, 
and penetrate each other so that they are found in every part of the 
atmosphere, and always combine substantially in the same relative 
quantities. This law of the diSusion and union of gases reveals a 
most benevolent design. If the gases combined like liquids, the 
heavy and deadly carbonic acid gas would flood the surface of 
the earth, destroying all animal life ; and the same &tal result 
would occur if the relative proportion of the oxygen and nitn^en 
were changed. Aqueous vapor is always found in the atmosphere, 
difiiised amid ita gaseous atoms, and increasing in quantity with the 
increase of temperature. 



What is Uie Balyect of Fart Fifth? 1. Define Meteorology. Gtre ita divi- 
riom. 2. WbatiBtheatmoephere7 3. What itaconstitution? HawdoitaconBti- 
taent ganes combine? What beneficent law here obtiins? What is said of 



-The atmosphere, like any other material body, 
presses upon the earth; and the amount of this pressure is measured 
by the barometer, — an instrument so called from the Greek words 
baro», "weight," and metron, "measure." This instrument, which was 
invented in the seventeenth century by Torricelli, an Italian philo- 
sopher, consists of an upright glass tube, more than-thirty inches long, 
with one end closed, the open end being inserted in a reservoir of 
mercury. A vacuum being formed in the upper end of the tube, a 
column of mercury is forced upwards into this vacuum by the pressure 
of the atmosphere, to the height, at the sea-level, of about thirty inches 
above the mercury in the reservoir. 

The weight of this mercurial column, which is about fifteen pounds 
on the square inch, balances the weight of a column of the atmosphere 
of the same base; and any fluctuation in the weight of the latter 
produces a variation in the height of the former, — the mercury jailing 
as the atmosphere becomes lighter, and rising as it grows heavier. 

The pressure of the atmosphere varies in difl'erent latitudes: it in- 
creases somewhat from the equator to the SOth parallel, where it is 
greatest, then decreases to neariy the 64th parallel, where it is least; 
after which it increases to the 75th or 76th degree of latitude, where it 
is the same as at the equator. The pressure of the atmosphere varies 
also with the altitude above the sea-level, as is proved by the &lliug 
of the barometer on lofty mountains and in elevated balloons, the 
mercurial column sinking about one-tenth of an inch for every eighty- 
seven feet in altitude. When Messrs. Glaisher and Coxwell of Eng- 
land, in September, 1862, ascended in a balloon, they rose bo high that 
the barometer sank to ten inches, indicating an altitude of five and 
three-quarter miles. 

6, DeDHlty. — As the atmosphere is elastic, a ^ven volume will 
occupy less space under increased pressure, and the reverse. On this 
account, as the lower strata of the atmosphere are pressed upon by the 
upper, they are more dense than the latter, and the air is found to be 
more and more rarefied the higher we ascend. 

This rarefaction, at lofty altitudes, lessens the intensity of sound, pro- 
duces lassitude, and renders respiration difficult; sight fails, and blood 



aqneoDB vapor? 4. How is the pressure of the atmosphere measured? Desciib« 
the barometer. What is said of the preasare of the atuoBphere wt rcspeda lati- 
tude and altitude? 5. What is said of the density of the atmoephere? 
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bursts from the veins. At Lake 8u>i-Kol, 16,600 feet above the sea, 
Lieutenant Wood found that a musket loaded with blank cartridge 
gave l>ut a &int sound, a run of fifty yards made the runner gasp for 
bre&tliy and it took hours of rest to restore his strength. The sight of 
Mr. Olaisher grew dim in his lofty ascent; and blood flowed from the 
veins o£ the eyelids of Dr. Tschudi on the high table-lands of Peru. 

6. Tr«iiiperaiiure* — ^The air, like a solid body, is aflfected by heat; 
but tHe subject of atmospheric temperature is so important as to re- 
quire & separate discussion, which will be given in the next chapter. 

ni^ftl^lfct. — ^It is a question with philosophers whether the atmos- 
pKere has any definite boundary. Thus much at least is known from 
observations upon the twilight, — ^that at the altitude of from forty to 
fifty miles above the earth it is sufficiently dense to reflect the solar 
ra^ys. K, however, shooting stars are ignited by the compression of 
the air, as is supposed, the atmosphere must extend to the height of 
several hundred miles above the earth. 



CHAPTER n. 

THERMAL PHENOMENA. 

1. The atmosphere is chiefly warmed in two ways: first, by the 
direct rays of the sun; secondly, by the heat radiated from the land 
and sea, which is mainly arrested by the lower strata of the atmos- 
phere. The land radiates heat more rapidly than the water. 

2. Tlieniioiiieter. — ^The fluctuations in temperature are measured 
by the thermometer, — so called from the Greek words thermos, *' warm," 
and metron, " measure." The principle and construction of this instru- 
ment may be explained as follows. 

Take a glass tube with a fine and even bore, open at one end and ter- 
minated by a bulb at the other. Partially filling it with mercury, which 
expands very much by heat and contracts greatly by cold, subject it 
to the heat of a lamp, until the expanding mercury begins to over- 
flow the top of the tube, previously drawn to a fine point This point 
is now melted by a fiame^ closing the orifice and completely excluding 
the air. The next step is to graduate the instrument. For this pur- 
pose, the tube is immersed in melting ice or snow, when the mercury 
contracts, gradually sinking until it becomes stationary. The height 
of the mercury is now marked on the glass. This is the freezing point. 
The instrument is then placed in the vapor of boiling water (the 
barometer standing at thirty inches), and the mercury, expanding, rises 
to a certain height, where it remains at rest: this altitude is also 
marked upon the glass, and is the bailing point. 

These two points are invariable, indicating, all over the globe, the 
same amount of heat and cold under the same atmospheric pressure. 
In Fahrenheit's thermometer, the space between freezing and boiling 
point is divided into 180 equal parts, called degrees, and thirty-two 
of these spaces extend below the free2dng point to 0, or zero. The 
freezing point is, therefore, 32^, and the boiling, 212^. For extreme 
temperatures the scale is graduated to 20^, 40^, and 60^ below zero, the 
degrees being marked thus, — (minus). Spirit thermometers are used at 
very low temperatures, as mercury congeals at forty degrees below zero. 

What eJOfects are prodaoed by the rarity of the air of high eleyations ? Qive 
instances. 6. What is said respecting the temperature of the atmosphere? 
What of its height 7 

What is the subject of Chapter IT. ? 1. In what two ways is the atmosphere 
warmed? How are the changes of temperature measured? 2. Explain the 
construction of the thermometer. 3. What is said respecting the causes of the 
changes in temperature? What are the two chief permanent influences? Give 



3. Cluuige* in TempenUnre. — ^The atmosphere is subject to 
variations in temperature, which arise from numerous causes, some 
of which are constant in their operation, and others irregular. The 
two chief permanent causes are changes in latitude and altitude. The 
rays of the sun falling almost vertically upon the sur&ce of the earth 
within the tropics, impart to that region more heat than to any other 
portion of the globe, the temperature gradually decreasing north 
and south towards either pole, as the sunbeams fidl at a less and less 
angle upon the earth's sur£EU^ The temperature of the air at the 
searlevel decreases, therefore, with the increase of latitude, as is found 
by observations. At Maracaybo, in 11^ 19^ north latitude, the mean 
annual temperature is 84^ Fah. ; while in 78° 37' north latitude it was 
found by Dr. Kane to be only — 3° .2 Fah., the lowest yet known. 
This general rule has, however, its exceptions, arising frt>m local 
causes. The mean annual temperature of Massuah, in 15° 36' north 
latitude, is 87° Fah., and is the highest hitherto observed. 

As already stated, the heat which is radiated from the earth is 
chiefly arrested by the lower strata of the atmosphere. As a conse- 
quence of this, the temperature of the atmosphere decreases with the 
altitude. From the observations made by aeronauts, and by travellers 
who have scaled the highest mountains, the average loss of heat is 
found to be about 3° Fah. for every 1000 feet of elevation. In regions 
where the cold is intense, this law is partially reversed. 

4. Hean Temper»tnres« — The mean daily temperature of any 
place is found by taking the average of the thermometrical observa- 
tions made at stated hours during the day; and the anntuU mean tem- 
perature is the average of the daily mean temperatures. The annual 
mean temperature of any place may be regarded as invariable ; for the 
more perfect the system of daily observations, the more nearly do the 
mean annual temperatures of different years coincide with each other. 

In Toronto, where hourly observations were made for two consecu- 
tive years, their annual means did not differ more than one-tenth of a 
degree Fah. 

Op Winds. 

5. Wind is air in motion, and may arise from any cause which dis- 
turbs the repose of the atmosphere ; but it is chiefly produced by changes 
in the temperature of the latter. When a body of air grows warmer 
than that which surrounds it, it expands, becomes lighter, and rises, 
while the colder and denser air below flows in to fill up the void it has 
created. This is proved by the simple experiment of Franklin, which 
is made as follows: a door being opened that communicates between 
a warm and a cold room, the flame of a candle at the top of the door 
is bent towards the cold room, while at the bottom the direction of the 
flame is reversed, thus establishing a circuit. 

On account of the variation of temperature in different latitudes^ 
phenomena of this kind are constantly occurring throughout the 
world. For if two neighboring regions are unequally heated, an 
upper wind flows from the hotter to the cooler region, while the cold 
and heavy air of the latter produces a lower surface-wind flowing 
towards the warmer region. The difference in temperature between 
the higher and lower latitudes thus produces a constant change of air 
between them. The atmosphere, like the ocean, is ever in motion, 
and is traversed in all directions and at all heights by currents of air 

an account of the variations of temperature in latitude, and also those of alti- 
tude. What is the law of variation in idtitude ? 4. What is meant bj the 
mean daily temperature and the mean annual temperature? How are they 
obtained ? What is said as to the constancy of the mean yearly temperature ? 
5. What is wind? How is it caused? What is the chief cause? Explain 
Franklin's experiment, and apply the reasoning. What is the condition of the 
atmosphere in respect to repose? What is saia of its currents? 
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moving with vaiying velocity. Some of these are changeable in their 
direction, and others constant 

The velocity of the sur&ce-winds ranges from the slightest motion 
to the speed of the hurricane, which is Bometimes about one hundred 
milw an hour. The velocity of the upper currents is also very great ; 
for the balloon of the aeronaut Elliot was carried thirty miles in 
twenty minutes. 

6. Upper Wlada. — The higher winds of the atmosphere move 
frequently in contrary directions. The aeronaut Wise, in hia ascent 
from Portsmouth, Ohio, in 1852, beheld below him, from the height 
of two thousand feet, two thunder-storms at the same time, one of 
which came from the northwest, the other from the southwest ; and it 
is by no means uncommon, when several balloons ascend together, 
to see them home away in different directions at different heights. 
The same fact is attested by the drifting of volcanic ashes ; for la the 
awful eruption of Sumbawa, ashes were carried to Banda, eight hun- 
dred miles to the east, by the sweep of the higher winds, in a direction 
contrary to that of the monsoon. 

7. Wi»d» elMMlfled. — Winds are divided, m regard to their 
duration, into Constant, Periodical, and Variable. The Trade-winds 
constitute, lor the most part, the first class; the Monsoons, the land 
and sea breezes, Etesian winds, and Northers of Mexico, the second, — 
all occurring within or near the tropics. Variable winds include those 
not comprised within the other classes, and prevail beyond the tropics. 

C«BBt*Bt WlHd*. — Timdc-WlHd. — Withm the torrid zone a 
vast current of air is constantly sweeping westerly, which maintains 
its rate and direction nearly unchanged throughout the year. By this 
wind Magellan was first wafted across the Pacific ; and two centuries 
^;o, in the palmy days of the Spanish Empire, her rich gold-ships 
were thus home peacefully along from the shores of the New World to 
the Philippine Isles. 

The origin of this wind is thus explained. The atmosphere in the 
torrid zone, being intensely heated, is expanded, and its density 
lessened: in this condition, being pressed upon by the colder and 
denser masses of air from the other zones, the vast volume of hot air 
rises, flowing off in two upper currents towards either pole, while two 
cold lower currents set in towards the equator from the north and south. 

'If the atmosphere were influenced by no other cause, a north wind 
would constantlyblowtowardstheequator,in the Northern Hemisphere, 
and a south wind in the Southern : their respective directions are, how- 
ever, modified by the rotation of the earth. The atmosphere moves 
easterly with the same speed of rotation as the solid globe. This speed is 
almost nothing near the poles, but increases as we advance towards 
the equator, where it is greatest 

A mass of air in the Northern Hemisphere, moving towards the 
south, is constantly arriving at regions which have a greater easterly 
velocity than itself, and, in consequence of fKction and of its own 
inertia, it does not at once gain this greater velocity, but lags behind, 
and acquires a relative westerly motion. The lower current in the 
Northern Hemisphere is, therefore, iufiuenced by two forces, one of 
which causes it to move from north to south, and the other from east 
to west, at the same time; and the result of their combined action is 
a northeasterly wind. In the Southern Hemisphere the same forces, 
as will be readily seen, give rise to a southeasterly wind. 

In the Atlantic, the northeast trade-winds prevail between the 
30th and 8th degrees of north latitude, while the southeast trade is 



6. State what is naid of the direction of the upper winds. Give the proo&. 

7. How are winds clueiSed7 Name the windn that constitDte the Bevaral 
clameB, and tell where they occur. Describe the Trade-wind, and how it ori- 
ginates. Within what parallels do ihe trades prevail? Do their limits 



comprised between the 3d degree of north latitude and the 28th of 
south latitude. In the Pacific the former ranges from the 26th to the 
2d degree of north latitude; and the latter probably extends irom the 
10th to the 21st of south latitude. 

Within these parallels the position of the trades varies, however, 
with the apparent course of the sun, their limits moving northward 
in summer and southward in winter. This vast curreut, thus sweep- 
ing over nearly the whole breadth of the torrid zone, advances 
westerly, blowing over sea and land, around the globe, at the rate of 
from ten to twenty miles an hour. The continents retard its progress. 
Africa checks the trades of the Indian Ocean, South America those 
of the Atlantic; while Australia impedes those of the Pacific. 

As the land is more intensely heated tlian the ocean, modifications in 
the direction of the trades arise from this cause ; for, the air being more 



of thunder and lightning, attended by torrents of rain. The belt of 
equatorial calms is north of the equator: this is owing to the fhctthat 
there is more land in the Northern than in the Southern Hemi- 
sphere and that the land is more intensely heated than the water. 
Moreover, the great equatorial ocean-currents carry an immense 
amount of heat towards the north. 

According to Maury, the zone of equatorial calms in July and 
August is found between the 7th and 12th degrees of north latitude, in 



fluctuate? It BO, why? What is the breadth of the trades? What is llie 
effect of mamcM of land upon the velocity and direction of the trades? Give 

ncea. 8. How is the equatorial belt of culms caused? Describe it. What 

id of its limits? 
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March and April between the 5th degree of south latitude and the 
2d degree of north latitude. These limita thus annually shift their 
poeitions in latitude about eight hundred miles. 

^ear the tropica are two other calm-belta, termed respectively 
the Calms of Cancer and Capricorn, caused by the equatorial upper 
currents descending and meeting the polar winds. Their southern 
lunita are near the two tropics, and their respective breadths are &om 
10" to 12°. The Calms of Cancer have been termed the Horse Lati- 
tudes by seamen, from the &ct that when cargoes of horses were 
formerly exported from New England to the West Indies, and ships 
were here becalmed, a part of the cargo was frequently thrown over- 
board to save water and fodder for the remaining animals. 

9. The Upper knd Lower WeMterly Wind*. — The ascent of 
the beated air &oin the torrid zone gives rise, for reasons already 
unfolded, to a constant upper wind, blowing in a direction contrary to 
the trades. An upper southwesterly wind, therefore, prevails within 
the northern tropic, and a northwesterly within the southern. These 
upper winds, advancing beyond the two tropics, become cooled, and, 
descending towards the earth, change in part to surface- winds; and, 
though subject to many conflicting influences, so powerful ia their 
effect that the predominance of westerly winds in the Northern and 
Southern Hemispheres is fiilly established. 

In Prance, England, Germany, Denmark, and Sweden, the prevail- 
ing direction of the wind ia from a point varying from south 60° west to 
south 88° west; while it appears from the elaborate researches of Pro- 
fessor Coffin that its generaldirectionin the United States is 87}° west 
of south. The observations of such aeronauts as Green and Wise attest 
the existence of a constant upper westerly wind in the temperate climes 
of the Northern Hemisphere. The existence of northwesterly winds 
in the Southern Hemisphere is also abundantly proved both by the 
observation of Lieutenant Maury and the record of the United States 
Exploring Expedition under command of Captain Wilkes. 

10. PeriodlcMl Winds. — Hons*OB». — Within and near the tro- 
pics periodical winds prevail, termed monsoons, from the Malay word 
movtim, signifying "season." They blow for nearly six months in one 
direction ; then follows a short interval of dead calms, variable winds, 
and storms; after which they blow in a contrary direction for nearly 
the rest of the year. 

From October to April the northwest monsoon prevails in the 
Southern Hemisphere, and the northeast in the Northern. From April 
to October the southwest monsoon occurs north of the equator, and 
the southeast in the Southern Hemisphere. The northwest and south- 
west monsoons come later, according as the countries where they occur 
are farther removed from the equator. 

The northeast and southeast monsoons are portions of the trade- 
winds, and the southwest and northwest monsoons are deflections of 
the same, caused by the proximity of highly-heated regions during the 
summer. " Thus," says Maury, " the African monsoons of the Atlantic, 
those of the Gulf of Mexico, and the Central American monsoons 
of the Pacific, are for the most part formed of the northeast trade- 
winds which are turned back to restore tlie equilibrium which the 
overheated plains of Afnca, Utah, Texas, and New Mexico have 
disturbed." 

The same phenomenon is observed on the Eastern Continent. When 
the sun advances towards the northern tropic, the zone of greatest 
heat advances with it, and the peninsula of India, with the plains of 



Where are the Calnu of Caocer and Capricorn T How are they oused, and 
what is B&id of their bre&dlh and limils? Why are the Calms of Cancer called 
the Hor«e Latitude*? 9. Deacrilw the apper and lower weoterlT winds, and 
explain how they originate. Give proo& of the theory. 10. What are mon- 



Ceutrol Asia, becomes intensely heated. Under these circumstances, 
not only is the northeastern trade arrested, but the cooler air from 



the equatorial sea flows towards the continent. Southwesterly winds 
thus arise, which prevail along the Asiatic coast as far as the Arabian 
Gulf, till the time of the autumnal equinox. 

When the sun advances towards the southern tropic, similar changes 
occur: the southeast monsoon is checked, its current reversed, and 
northwesterly gales sweep over the heated plains of South Africa and 
Australia. Violent storms occur at the shifting of the monsoons. Local 
causes modify the direction of these winds: along the Mexican coast 
the northwest monsoon blows from November to April, and the south- 
west from May to October, owing to the configuration of the coast. 

11. Lnnd and Sem Breeaea. — On the islands and sea-coasts of the 
tropics, a breeze sets in from the sea towards the land a few hours after 
sunrise, steadily increasing till about three o'clock, the hottest part 
of the day, after which it gradually dies away until sunset, when there 
is a perfect calm. Soon after, a breeze from the land arises, and blows 
seaward till morning, when it &ils, and the sea-breeze recommences. 

Although these breezes are most marked in the tropical climes, they 
occur along the seft.coasts in nearly all latitudes, being perceptible on 
the shores of Norway and Greenland. They originate as follows. The 
land in the r^ons where they occur is hotter than the water during 
the day, and cooler during the night; for in the tropics, where the sea- 
breeze is most powerfully felt, the air over the land attains a tempera- 
ture of 120° Fah., while that over the sea seldom exceeds 80° Fah. 
The hot air of the land, thus becoming lighter, ascends, and the cooler 
air of the ocean flows in to supply its place. As the sun sinks, the 
land loses its heat rapidly by radiation, the air above it sinking cor- 
respondingly in temperature, until it is colder than the air above the 
sea; and when this occurs, the land-breeze commences. This difierence 
increases through the night, and with it the strength of the land- 
breeze. At sunrise, when the land-breeze blows strongest, this is 
the sea being fr^im 15° to 20° Fah. warmer than the land. 



What happens t 

Are they mo<liiied in direction by local ci 



the 



Boons? Describe them. Show bow they ori^nate. 

nhifling of the monsoonn? Are they modified in dire 

11, Describe the land and m* breeie*, and show how they originate. Do such 

winds occur near large lakes? 
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For the same reason, around extensive lakes there is a breeze from the 
"Water in the morning and from the land during the night 

12. Ktesian Winds. — ^This name, derived from the Greek word 
«to«, a. **year," was given by the ancients to the periodical winds which 
blo^w firom the northeast, for above six weeks during the sunimer, over 
the Sd^editerranean and its adjacent countries. Throughout this season 
the desert of Africa becomes intensely heated, while the waves of the 
^if e<literranean possess a far lower temperature. Under these circum- 
stances, a cool current of air sets in from a northern quarter, pro- 
ducing the winds in question. In winter, when the desert sinks 
rapidly in temperature, from its powerfiil radiation, it becomes colder 
than the sea, and in Egypt a cold south wind is then experienced, but 
less strong than the summer winds. 

13. Northern. — ^These are cold and boisterous winds, which blow 
o^er the plains of Mexico and Texas frt)m October to March, seldom 
continuing for more than four or five days at a time. Their severity 
is greatest during the months of December and January. 

14. Twrlable Winds. — In the extrartropical regions the constant 
^winds of the globe become feeble, and a variety of secondary influ- 
ences, such as the unequal distribution of land and water, the nature 
of the soil, the conformation of the surface, and many other cir- 

] cnmstances, check and disturb their flow, and give rise to variable 
nviuds. In the Northern Hemisphere beyond the tropics, the constant 
northeast polar and the southwest equatorial winds are thus in perpe- 
tual conflict with local influences, and variable winds prevail. In the 
southern extra-tropical climes the prevalent northwest equatorial and 
the southeast polar winds meet with the same influences, though in a 
less degree, rendering the winds fickle and changeable. 

According to Professor Coffin, three systems or circuits of winds 
prevail in each hemisphere between the equator and the poles. Thus, 
in the Northern Hemisphere the first, or equatorial, is found between 
the equator and latitude 30^ ; the second reaches frt)m latitude 30^ to 
latitude 60^; and the third, or polar, extends from latitude 60^ to lati- 
tude 90^. In all these systems in the Northern Hemisphere the 
upper winds are southwesterly, and the lower northeasterly. At the 
limits of these systems, where the opposite currents blend, calms are 
supposed to occur, like those of Capricorn and Cancer. 

15. BTatnre of Winds. — ^The condition of winds in respect to 
temperature and moisture depends upon the direction whence they 
blow, and the nature of the surface over which they pass. Winds 
blowing from the polar regions over the sea are cold and moist, and 
over continents and deserts, cold and dry. Breezes from the equa- 
torial regions, sweeping over the sea, are warm and moist; those over 
the land, warm and dry. Certain winds possess in these respects 
such marked peculiarities as to deserve particular notice. 

16. Hot Winds. — Tlie Simoom. — Over the arid wastes of Asia 
and the Sahara of Africa a hot wind at times prevails, known by 
the name of the Simoom, — ^from the Arabic word Samma, meaning at 
once both ''hot" and ''poisonous." Its pestilential character is, how- 
ever, a mere fiction, as it is simply an intensely hot and dry wind. 

Mr. J. S. Buckingham, who was exposed for eighteen hours to this 
fearfiil blast, thus describes it "The chief danger to the caravan is 
the Simoom. It comes like the heated air from a fiery furnace, pro- 
ducing fainting and lassitude, and soon, increasing in violence, raises 
the sand in clouds, penetrating the eyes, nose, and mouth. The camels 
are arranged in line, and beside them the travellers prostrate them- 
selves for shelter. Soon the flying sand drifts as high as the camels' 

12. Describe the Etesian winds and their cause. 13. Describe the Northers. 14. 
Where do variable winds prevail, and why ? What are Prof. Coffin's views respect- 
ing the systems of winds ? 15. What is said of the nature of winds ? 16, 17. De- 



backs, and a new line must be formed, amid the thick darkness pro- 
duced by the hot and blinding sand. Again and again must this 
be done, — and fr^uently all in vain. A caravan of twenty thousand 
pilgrims, returning from Mecca, were once overtaken by the Simoom, 
and only eighteen escaped to tell the tale.'' 

17. Khamsin, — ^From the beginning of April, a hot south wind, 
called the Khamsin, blows in Egypt, at intervals for the space of fifty 
days, seldom lasting more than three days at a time. It is similar to 
the Simoom in its nature; but its effects are not so injurious. It 
rapidly absorbs moisture, and the fiimiture of the houses cracks and 
splits beneath its influence. 

18. Hamuitten. — ^The Harmattan is a periodical easterly wind 
which is found in Africa, extending over Sen^ambia and Guinea 
for a distance by the coast of more than 2000 miles. It prevails 
from December to March, occurring three or four times during its 
season, and continues from one to fifteen days at each period. It is 
an extremely hot and dry wind; and during its prevalence a haze so 
dense obscures the sky that the sun is visible only a short time at 
midday, glowing like a ball of fire. 

19. Siroeeo. — This is a southeast wind, which occurs during the 
summer in Italy and Sicily, but most violently in the vicinity of 
Naples and Palermo. It comes from the desert over the Mediterra- 
nean, is hot and humid, and is exceedingly t>ppre8sive and debilitating. 

The SolanOy or Levanter of Gibraltar, is also a hot southeast wind, 
which comes to the strait loaded with the impalpable dust of the 
desert. 

20. Cold Winds. — Puna Winds. — ^The high table-lands of Peru, 
known by the name of the Puna, are subject for four months of the 
year to intensely cold winds, which descend from the icy peaks of the 
GordilleraB. They are extremely dry, and so rapidly absorb the 
moisture fr*om dead animals as to prevent putrefaction. 

21. Pamperos. — ^These are cold northwest winds, which, rushing 
down from the snowy peaks of the Andes, sweep over the dry 
pampas of South America to the Atlantic. Such clouds of duat are 
borne onward by these winds, and so great is their violence, that a 
darkness like night sometimes occurs at Buenos Ayres, and the La 
Plata rolls in billows like a sea. 

22. Mistral, Bora, and Black Wind. — ^These winds prevail in 
the south of Europe. The Mistral is a cold northwest wind which de- 
scends from the mountains of Central France and blows with violence 
over its southeastern regions. The Bora is a cold northeast wind 
which sweeps down with fiiry frx)m the Alpine heights over Istria and 
Dalmatia. The Black Wind, or Vent de biee, is a cold, piercing cur- 
rent frx>m the Alps and the mountains of Auvergne, which in its 
course follows for the most part the valley of the Rhone. 

23. Cyelones. — ^This term, derived from the Greek word hdklos^ a 
'' circle" or '^ whirl," is now given by meteorologists to those tremendous 
rotary tempests which, under the various names of Hurricanes, Storms, 
and Typhoons, prevail for the most part within and near the tropics, 
near the equatorial limits of the trade-winds, but extend likewise into 
the higher latitudes. 

Within the torrid zone they rage with the greatest Airy, accom- 
panied at times with terrific thunder and lightning: forests are levelled, 
and buildings of the firmest structure destroyed in a moment; while 
the sea, rising in immense waves, sweeps over the low shores, destroying 
the inhabitants by thousands, and lining the coasts with wrecks. In 
1839 a hurricane fell upon Coringa, on the eastern coast of India. 

, — ^ - ■ ■ — _ 

scribe the Simoon and Khamsin. 18, 19. Describe the Harmattan, Sirocco, and 
Solano. 20. Describe the Puna wind. 21, 22. Describe the Pamperos, Misbtd, 
Bora, and Black Wind. 23. What are Cyclones ? Describe their efiects. 



M 



PHYSICAL GEOGRAPHY. 



The sea swept over it in a mighty wave ; all tiie housee but three or 
four were deetroyed, twenty thousand persons perished, and a sloop 
of more than fifty tons' burden was carried four miles inland. 

The phenomena of hurricanes have been thoroughly investigated 
in nearly every quarter of the globe, by men of the highest ability 
and science, such as Redfield, Reid, Thom, and Piddington; and 
the conclusions to which these able investigators have arrived in re- 
spect to the laws of tropical storms are as follows; — 

1st. That the wind revolves around an axis, inclined or vertical, 
while the body of the storm has at the same time a progressive motion. 

2d. That in the Northern Hemisphere the cyclone rotates in a 
direction contrary to the apparent motion of the sun, and in the South- 
ern Hemisphere in the same direction as the sun. 

3d. That in the Atlantic the cyclones begin near the West India 
Isles, between the parallels of 10° and 20° north latitude; that their 
course is at first &om southeast to northwest, when, having passed the 
northern tropic, they proceed &om southwest to northeast; and that 
they occur most frequently between May and October. 

In the Indian Ocean their course is reversed, and they proceed 
at first frx>m northeast to southwest, when, having crossed the 
southern tropic, their direction is changed from northwest to south- 
east They originato near the isle of Mauritius, and prevail between 
November and May. 

The typhoons of the Chinese Sea occur between June and Decem- 
ber. The great hurricanes of the Atlantic and Indian Oceans range 
in diameter from fifty to nearly one thousand miles, and move with 
varying velocities along their paths. In the Atiantic their prc^reasive 
speed is from seventeen to forty miles an hour; in the Chinese Sea 
they have an average speed of ft^m seven to twenty -four; in the Bay 
of Bengal, from three to fifteen ; and in the South Indian Ocean, 
from one and a half to three miles per hour. 

On the theory that hurricanes are revolving storms, it must neces- 
sarily be the case that the wind will blow in different directions in 
difierent parts of the storm, and that the pressure of the atmosphere 
within its circuit will decrease from the circumference to the centre, 
while its velocity increasee, and that in the very centre of the storm 
there will be a vortoz, where the air is in repose. These inferences are 
fiUly established by &cts. 

Captain Newby, in describing the Antigua hurricane of 1837, re- 
marks, "On the 2d of August, at 3 p.m. the wind blew violently 
from north-northwest, at 5 p.m. it increased to a gale, at 7 p.m. it was 
an awfiil hurricane ; then succeeded a calm for the space of ten minutes, 
when, with a most tremendous screech, the wind recommenced fix)m 
the south and southwest; by two o'clock in the morning the gale 
abated, and the barometer rose an inch." Meteorologists are by no 
means agreed as to the cause of cyclones ; and but very little light has 
been thrown by them upon this subject. 

24. TornNdo*. — Tornados are whirlwinds of limited extent and 
duration, though not inferior to hurricanes In power. They vary in 
diameter from a few feet to several hundred yards, and continue but 
a few seconds. 

In May, 1855, a tremendous whirlwind passed over Cook county, 
in Illinois.. The trunks of trees of the largest dimensions were twisted 
off, and a heavy frame house was carried up, with nine persons, into 
the air: the building was torn to pieces, three persons were killed, and 
the rest severely injured. During the same year, a tornado that 



HentioD some of the men of science who have invesUgated the pbeDomeno of 
hurricanes. What are the results of their researches? What ib m.d of the 
extent and apeed of hurricanes? What must be true on the rotary theorj 
of hurricanes? Do facts prove the theory? What is the cause of cjelonea? 
24. Describe tornados and water-apouls. What error is preyalent in regard to 



swept over Casa county, in Missouri, moved from their places large 
rocks of more than a ton weight, which were imbedded in the earth. 

These terrific tempests are often attended by floods of rain, extra- 
ordinary electric phenomena, and destructive torrents of hail. 

The whirlwind is frequently accompanied by a fiinnel-shaped cloud, 
having its point towards the earth, as was the case in the Illinois hurri- 
cane. When it passes over a body of water, this point fi^uentlj 
extends lower and lower, while the water beneath is violently whirled 



up in a column of spray. As the cloud descends, it unites with this 
column, and a water-spout is formed, which appears like an immense 
tube swayed by the winds, and has both a progressive and a rotary 
motion. The common belief that water is drawn up into the clouds 
by these whirlwinds is erroneous ; for the water which fells from th^n 
is ft^sh, and is produced in the same way as rain. 

When whirlwinds sweep over the deserts, the light sand is fre- 
quently tossed aloft, forming sand-columns of immense height 
Eleven were seen at one lime by Bruce in Africa, moving with great 
swiftness. The largest did not exceed ten feet iu diameter ; but they 
all rose to a great height 

Whirlwinds are supposed to originate from the conflict of opposing 
winds, and also from the action of a strong breeze upon a body of air 
in repose, in the same way as eddies are formed in water. 

An uprising current caused by a conflagration gives rise to inflow- 
ing currents of air, and sometimes produces whirlwinds. This pheno- 
menon occurred during a terrible fire at Frome, in Birmah, in 1862, 
which destroyed 4600 houses. Dr. Kincaid, who was present, remarks, 
" So intense was the heat that fearftil whirlwinds were produced, which 
stripped the roo& from the buildings, and, lifting the fiery masses to a 
great height, scattered them in all directions. The noise of these whirl- 
winds WBs like distant thunder." 

25. Mavlgatloii.— An accurate knowledge of the phenomena of 
winds, ocean-currents, and tides is of great importance to the world, 
by facilitating the operations of commerce and incressing its security. 

At no period, since Vasco da Gama opened the ocean-road 
to India and Columbus gave a new continent to Europe, has this 



the latter? What is said respecting sand-colamDB? How are whirlwindH 
caused? What is the effect of extensive conflagrations? Qive the example. 
25. What practical benefit rteulls ^m the knoirledge of the phenomena of 
winds, ocean-currents, and tides ? What is sud of the demaada of the present 
century in this respect? 
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Knowledge been so imperatively demanded as within the present 
century. For during this time commerce has been rapidly deve- 
loped, 8uid its energy and enterprise aroused to full activity by the 
inventions of science and the discovery of the rich gold-fields of the 
glol>e. And these demands have not been left unanswered. 

In. our own country, Lieutenant Maury, from the numerous log-books 

of t^lie commercial and naval marine, has constructed a series of wind 

And current charts, accompanied with sailing-directions, which are of 

S^'"^^^ service to mariners, and new routes have been discovered, by 

'wlxicli the voyages of vessels have been very much shortened. 

** Voyages," says Lieutenant Maury, "from the United States to 

A.iistralia have been reduced from 127 to 92 days, and between England 

stud Australia from 111 to 90 days. When I first took up the discussion 

of -tliis subject, the average passage from the Atlantic ports of the United 

Stcktes, as well a^ from the ports of Europe, to California) was 180 days. 

I^o^w the average passage of 800 vessels is, by the new route, 130 days." 

'Voyages have even been made in 92, 91, and 89i days. The improved 

construction of vessels has, doubtless, had its influence in quickening 

voyages, but not to such an extent as to detract from the value of the 

labors of Lieutenant Maury. 

In England, extensive researches have been made, and no exertions 
spared by the government, to improve navigation and benefit com- 
merce; and the sailing-directions of the Admiralty are of inestimable 
service to seamen. 

26. General Routes. — ^A short description of the present great 
routes of navigation may be of use, as showing their connection with 
the winds and currents. 

From the United States to Europe. — In the Atlantic Ocean the navi- 
gation-tracks are greatly influenced by the Gulf Stream, the prevalent 
southwest winds, and the northeast trades. In voyages from the United 
States to Europe, the southwesterly winds are fair for the mariner, and 
if he takes advantage of the Gulf Stream, his speed is accelerated. On 
his return he has the choice of two tracks, a northward and a southward. 
By taking the latter, he runs down into the region of the northeast 
trades, and then, by their aid and that of the westerly winds north 
of their limit, he can gain the ports of the United States. 

In the former route, he sails northward of the Gulf Stream, avoiding 
its adverse currents, and, passing the banks of Newfoundland*, strikes 
the Arctic current, which facilitates his voyage. The limits of the Gulf 
Stream change with the seasons. In March its northern edge reaches 
its extreme southern limit, and in September its utmost northern 
boundary. On this account, the return-track in the summer makes a 
greater bend to the north than in the winter. 

This route is the great ocean-road for packets and steamers; 
and the breadth of the track pursued by the Cunard and other 
steamers is about 300 miles. The efi*ect of the adverse winds and 
currents is so great that, on an average, the length of the outward 
passage from New York to Liverpool, by a sailing-packet, is twenty- 
three days, while the return-voyage occupies forty days. 

27. BotUesfrom the United States and Europe to Australia^ India, 
and China, — Off Cape St. Boque, in Brazil, says Maury, the tracks 
of all vessels bound out of the North Atlantic Ocean into the 
Southern Hemisphere fall in with each other. Here the tracks of 
vessels both from Europe and America come together, whether their 
destination be around either Cape Horn or the Cape of Grood Hope. 
After passing the equator, vessels bound to Australia take advantage 
of the southeast trade-wind, and run down to the southern calms ; then. 

Mention what Maury has done, and state to what extent voyages haye been 
shortened. What has been done for the interest of navi^tion and commerce 
in England ? 26. Describe the present routes from the United States to Europe, 
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steering south till they pass this region, they encoimter the preva- 
lent strong westerly winds, which bear them rapidly onward to their 
destination, aided part of the way by the flow of the South Connecting 
current. The best way, according to Maury, for vessels bound to 
Australia from Europe and the Atlantic ports, is to double the 
Cape of Grood Hope and return by Cape Horn, — ^for the reason that 
the prevailing winds beyond the tropics are from the northwest, 
and are, therefore, &ir winds for both the outward and homeward 
voyage. 

East of the Cape of Good Hope, the great Australian route 
branches off to the ports of India and China, by several tracks, de- 
pendent upon the monsoons, the more westerly routes being taken 
during the southwest monsoons. 

28. Routes from the United States and Europe to Calif omia and 
the Northwest coast. — From the United States, mariners bear away 
to the common track off Cape St. Roque, called the "Fair Way," 
crossing the parallel of 30^ at about 43^ west longitude, and the 
equator at 31^ west longitude. From Europe the same point is sought, 
the parallel of 30° being crossed at 19° west longitude. In the " Fair 
Way" the vessels for America and Europe fall in with each other, and 
the route is the same for the rest of their voyage. Speeding southward, 
they keep well off the coast of South America, and, passing within 
the Falkland Islands, double Cape Horn, by sailing through the 
Strait of Le Maire. Making their way westward as &st as possible, 
the California fleet enters the southeast-trade regions east of the 
meridian of 118° west longitude, and, with these fitvoring breezes, 
crossing the equator between 105° and 120° west longitude, bears up 
to San Francisco, on the Northwest coast. 

29. Route from Calif omia to China. — In sailing from California to 
China, vessels stand to the southwest for the northeast trades, which 
bear them on fitvorably to their destination, aided by the great 
Equatorial current setting westward. On the return-voyage the 
mariner steers northerly, till within the parallels of 35° and 45° north 
latitude, where he finds strong westerly winds, which waft him swiftly 
to the American shores. 

WIKO 
EAST 




WIND 
WEST 

STORM CARD, NORTHEKN HEMISPHERE. 



30. Storm Charto.— The researches of Redfield, Reid, Pidding- 

27, 28. Describe the roates from Europe and the United States to Australia, 
India, and China, and also those from the United States and Europe to California 
and toe Northwest coast. 29. Describe the route from California to China. 
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ton, and others, upon the nature of cyclones, have enabled them to 
lay down rules for the guidance of mariners when overtaken by these 
appalling storms. These rules are based upon the theory that cyclones 
have both a progressive and a rotary motion; and their observance 
has greatly contributed to the safety of vessels. 

Mr. Piddington, of Calcutta, in his "Sailor's Horn-Book," has pro- 
pared, for the aid of seamen, storm cards, which represent a hurricane, 
the wind moving round in a circle. They are used as follows. When 
the seaman finds that be is within a cyclone, he marks upon his sea- 
chart his latitude and longitude, and, placing upon it that card which 
belongs to the hemisphere he is in, with the wind's place over the 
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ship's place, he sees at a glance on which side of him the centre 
of the hurricane lies, and in what direction the storm is moving. 
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ROTATION AND COURSE OF CYCLONES IN THE NORTHERN AND SOUTHERN HEMISPHERES. 

Thus, in the Northern Hemisphere, within the tropics, if the wind is 
northeast, the centre of the hurricane lies to the southeast of the ship, 

80. What a?!© Stprm Charts? How are they employed? Explain their use in 
connection with' the cyclone-tracks. 31. State what is said respecting the United 
States Coast Snrvey. 32. Mention the advantages arising from the winds. 
What 11? the subject of Chapter HI.? 1. yfhsX subjects are included under 



and the body of the storm is moving to the northwest. The mariner, 
therefore, will bear away to the southwest and escape the storm : a 
course east of south would bring him into the heart of it! In the 
Southern Hemisphere, beyond the tropics, a northwest wind sliowa 
that the centre of the storm lies to the southwest of the ship, and, as 
the storm is moving to the southeast, the course which insured safety 
in the former case would bring destruction in this. 

The preceding figures represent the tracks and rotation of cyclones 
in the Northern and Southern Hemispheres. By supposing the 
centres of the storm cards to be placed upon these tracks, and to be 
moved along them in the direction in which the cyclone advances, with 
the compass pointing north, the preceding statements will be readily 
understood, and the use of the storm cards clearly seen. 

31. Ilnited States Ceast Sorvej. — ^In 1832, Congress author- 
ized the survey of the entire coast of the United States ; and the work 
is still in progress. Extensive researches have already been made, 
and numerous charts constructed, which have conferred great benefits 
upon commerce. 

32. Advantages of the Winds. — ^By their aid the rich products 
of difierent climes are interchanged, mankind are bound together by 
social and commercial ties, and religion and civilization are extended 
to the remotest regions of the earth. 

Health is borne upon the breezes. An atmosphere without circula- 
tion would be vitiated by the exhalations from decaying animal and 
vegetable matter; but, the winds breaking up the deadly calm, these 
noxious influences are neutralized, and the air becomes pure and salu- 
brious. Moreover, the warm winds mitigate the rigor of the colder 
climes, and the cool winds temper the heat of the tropic regions. 
Their utility in reference to moisture will be shown in the next 
chapter. 



CHAPTER m. 



AQUEOUS PHENOMENA. 



1. Unbeb this division are included Rain, Fogs and Mists, Clouds, 
Dew, Hoarfrost, Snow, and Hail. 

2. The moisture that rises from the sea and land, at all tempera- 
tures, is difiused throughout the atmosphere in an invisible state, and 
is supposed to occupy the intervals between the atoms of oxygen and 
nitrogen. An increase of temperature, by dilating the air, increases 
its capacity for moisture; while a decrease of temperature lessens its 
capacity. It has been found that if the temperature of the same 
volume of air is increased or decreased in an arithmetical ratio, its 
capacity is augmented or lessened in a geometrical series. 

Thus, a cubic foot of air at 59^ Fah. contains, when saturated, an 
amount of moisture equal to the eightieth part of its own weight ; but 
for every twenty-seven additional degrees of heat its capacity is 
doubled: if it sinks twenty-seven degrees Fah., its capacity is halved. 

3. Wet and Dry Bnlb Thermometer. — ^The state of the atmos- 
phere in respect to moisture is ascertained by hygrometers, — so called 
from the Greek words ugroa, " moist," and metron^ "measure." There 
are various instruments of the kind, but the most reliable is the wet 
and dry bulb thermometer. It consists of two thermometers, made 
as nearly alike as {)08sible, the bulb of one being covered with muslin. 

this division? 2. What is said of the diffusion of atmospheric vapor? What 
relation exists between the temperature of the air and its capacity for moisture? 
3. What are hygrometers? Describe the wet and dry bulb thermometer, and 
how it is used. 
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WTien an observation is to be made, the muslin-covered bulb is moist- 
ened -with water, which, evaporating, cools the enclosed bulb and 
loiFvers the mercury in the thermometer. When it has sunk as low 
*s it ^w^ill, the difference in the degrees of the two thermometers is 
naai'fced, as well as the height of the wet-bulb thermometer. From 
tliese two observations the relative humidity of the atmosphere, as 
^well aa other important particulars, can be deduced by the aid of 
scientific tables. 

4. From the law just stated, it is evident that when the atmos- 
phere rises in temperature, from whatever cause, it gathers into 
its recesses vast stores of vapor, and, when its temperature sinks, is 
\m&l>le to retain it all. The superabundant moisture then falls in 
rain upon the parched earth, floats in clouds in the azure sky, hangs 
in mist-wreaths upon the mountains, and sparkles in dew-drops upon 
the slender grass. And if the loss of heat is excessive, the rattling 
liail descends, the hoarfrost fringes the withered herbage, and the 
starry snow-flakes fall noiselessly upon the earth. 

Rain. 

5. Whenever bodies of warm and cold air mingle, they are unable, 
united, to retain the same amount of moisture that they can sepa- 
rately hold, owing to the fact that their capacity diminishes faster 
tlian their temperature. Under these circumstances, when the difler- 
ence of their temperatures is considerable, a portion of their previously 
invisible vapor is no longer retained, and this excess, gathering into 
drops, descends as rain. The chief natural agents in eflecting such 
combinations are the winds. 

Thus, rain is caused by cold blasts sweeping down from the moun- 
tains into the warm valleys, by warm winds being driven up the 
slopes of the mountains, and by the conflict of great aerial currents, 
which, differing in temperatiure, are constantly traversing the atmos- 
phere in all directions, bringing rain to almost every part of the globe. 
6. Dlstribntloii of Rain. — EflTeet of I^atltnde. — For the rea- 
sons already assigned, it is clear that the higher the mean tempera- 
ture of any region is, the greater is the amount of its atmospheric 
moisture. We should, therefore, expect to find that the annual 
quantity of rain at the sea-level Increases from the equator to the 
poles; and this, as a general rule, is the case, as appears from the 
annexed table : — 
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Paramaribo, Guiana 5° 4^ N. Lat. 

Sierra Leone 8° 30' 

Grenada (Little Antilles) 12° 15' 

Macao 22*» IV 

Savannah, Ga 32** 05' 

London 51° 

Upeal 59° 

Ule|iborg 65° 

Maranham 2° 
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It is also proved by the annual amount of rain that falls in the 
different zones ; for while in the torrid zone the mean yearly rain-fall 
is ninety-six inches, only thirty-seven inches of water descend in the 
north temperate zone, and thirty-three in the south temperate. 

This rule is, however, subject to many exceptions, arising from 
various disturbing local influences, such as the nature and configura- 
tion of the land, and the prevalence of winds and currents. 

What can be ascertained by the wet and dry bulb thermometer? 4. What 
results flow from the law of capacity ? 5. What is the cause of rain 7 How 
is the union of warm and cold currents chiefly eflected ? 6. What is the law 
of distribution in latitude ? Give instances proving the law. Is it subject to 
any exceptions ? Name these exceptions. What is the law as to the number of 



Thus, at Bergen, in Norway, the warm and moist southwestern 
winds, checked by the Kiolen Mountains, produce an annual rain- 
fell of eighty-eight inches, but on the Baltic side only twenty-one 
inches fall in a year. At Bio Janeiro, in Brazil, the annual rain- 
fall is fifty-eight inches; while through the same latitude on the 
western coast stretches the rainless district of Peru. 

Though more rain fells within the tropics than in the temperate 
zones, the number of rainy days in the year is less ; and, as a general 
rule, it decreases with the increase of latitude. According to Miiller, 
the yearly average of rainy days in Southern Europe is 120, in 
Central Europe 146, and in Northern Europe 180. 

7. Maritime and Inland Regions. — ^The air over the sea and 
shore is always more humid than that above the land ; and on this 
account the quantity of rain decreases from the coast to the interior 
of a continent. Thus, in the United States, while the annual rain- 
fell on the coast ranges from forty-two to sixty-five inches, on the 
great plains between the Mississippi and the Rocky Mountains it 
sinks as low as thirteen inches. In Europe, likewise, the rain-fall on 
the western coast varies from thirty to one hundred and eleven inches, 
while in Central and Eastern Europe it is about fifteen inches. 

More rain descends upon the western coasts of continents and 
islands than upon the eastern, as far as observations have been made. 
In the United States the annual amount of rain on the eastern coast, 
between 40° and 45° north latitude, is forty-two inches, while between 
the same parallels on the western coast it ranges from forty-five to 
sixty-five inches. According to Johnston, the mean annual fell of rain 
on the western side of England is 50 inches, and on the eastern 27.4. 
In Ireland, the westerly rain-fall is 47.4, and the eastern 29.7. The 
moist southwestern winds give rise to this phenomenon in Europe; 
and the same cause is aligned for the excess of rain on the coast of 
Oregon. 

8. EflTect of Height. — The temperature of the air decreasing 
with its altitude, its capacity for moisture also decreases: there must, 
consequently, be less vapor in the atmosphere the higher we ascend, 
and, we should naturally suppose, less rain. This is true in respect to 
moderate elevations, and as we ascend from low plains to lofty table- 
lands. The annual depth of rain on the roof of York Minster was 
found to be 14.9 inches, while on the ground, 213 feet below, it was 
25.7 inches. It appears from Johnston that, while the mean annual 
rain-fall upon the coast of Spain and Portugal varies from twenty-five 
to thirty-five inches, on the high table-lands of Castile it is only ten 
inches. 

In the United States the same fact is observed in the Pacific 
region; for while on the coast the annual quantity of rain rises as high 
as sixty-five inches, it ranges on the Rocky Mountain plateau only from 
three to fifteen inches. Where, however, the warm winds of the plains, 
charged with vapor, drive up the cool slopes of lofty mountains, the 
amount of rain increases with the altitude up to a certain point, 
beyond which it decreases. 

The peninsula of India presents more striking examples of this fact. 
The Ghaut Mountains, running parallel to the coast, arrest the moist 
southwest monsoon, and cause a vast precipitation of rain on the 
Malabar shores. At Trivanderam, situated in 8° 53' north latitude, 
and 130 feet above the sea, the annual rain-fall is sixty-four inches; 
while at Mahableshwur, which is in 17° 56' north latitude, and 4500 



rainy days in a year? Illustrate this law. 7. What is said of the relative 
amount of rain in maritime and inland regions ? Cite the illustrations. What 
is said of the rains on the eastern and western coasts of continents and islands ? 
Give instances. 8. State what is said of the effects of altitude on the rain-fall. 
Give the proofs. Give an account of the rain in the peninsula of India. 
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feet a.lM>ve the sea, no lees than two hundred and fifty-four inches 
descend annually, — more than twenty-one feet. 

But fdl thie is exceeded by the amount which pours down at Cherra- 
poQgi, an elevated etatioD in the Himalayas, which here streteh away 
to the Dorthweet, their lofty ranges gathering in and condensing the 
WHt stores of moisture borne by the winds &om the Indian Ocean. 
It ia beyond dispute that six hundred and ten inches of rain &11 
ye&rly at Cherrapongi ; and of this, five hundred and fifty inches 
descend between May and November. Drs. Hooker and Thomson 
once recorded thirty inches of rain in twenty-four hours. These are 
the greatest annual and daily rain-ialla that bave ever been observed. 
It has been stated that the annual rain-&ll in the north temperate 
zone is thirty-seven inches, and that in the south temperate zone thirty- 
throe inches. The cause of this discrepancy may be attributed to 
the ikct that in the Northern Hemisphere the ratio of land to water 
&r exceeds that of the Southern, and the fluctuations in the tempe- 
rature of the air, which give rise to rains, are consequently greater. 

9. RaiBB wlthlH the Tropica. — Within the torrid zone the year 
is divided into two seasons, — the wet and the dry. For a period vary- 
ing from three to five months, rain &lls in great quantities, while 
during the remainder of the year scarcely any occurs. The rainy 
season begins with the shifting of the monsoons, which depends upon 
the position of the sun : it therefore commences earlier in places near 
the equator than in those which are more distant In the Northern 
Hemisphere the runy season b^;ins in April and extends to October, 
the dry season comprising the rest of the year. In the Southern 
Hemisphere the periods are reversed, the rainy season lasting from 
October to April, while the dry season extends from April to October. 
In Africa, near the equator, the rainy season begins in April, but 
does not reach Senegambia, more than ten degrees north, befi>re the 
beginning of June. At Panama the rainy season begms in March, 
but at San Bias, in California, it does not occur till the middle of 
June. 



The rainy season commences with storms of the most terrific nature, 
especially in the peninsula of India. "Its approach," says Mr. El- 
pbinatone, "is generally announced by vast masses of clouds that rise 



Where does the greatest annual and dail; rain-tall on the globe occnr, and wbj? 
Why does more rein fall in the nonhem leniperat« lone than in the soDthern J 
9. HowUlbe year divided within the tropica? Describe theee BeasonB, and 
mention the times of their occurrence in the Northern and Southern Heai^herea. 



from the Indian Ocean and advance towards the northeast, gather- 
ing and thickening as they come to land. In a few days the south- 
west monsoon sets in, attended by thunder-storms &r exceeding in 
intensity those of the temperate climes: for hours the lightnings blaze 
without intermission, amid the ceaseless rolling and crashing of the 
thunder. At length the thunder ceases, and the rain for days descends 
in torrents, swelling the rivers and deluging the plains. Ere long the 
storm subsides, and the earth, which before was parched and dry, is 
suddenly clothed with bright and luxuriant verdure." 

The periodical rains within the tropics are evidently caused by the 
sun, which in his annual prioress gives rise to the southwestern mon- 
soon in the Northern Hemisphere, and to the northwest«m in the 
Southern. Each of these great currents bears from the equatorial 
seas vast stores of moisture, which are condensed over the land and 
fall in refreshing rains upon the earth. 

In India, on the Coromandel coast, the times of the seasons are 
reversed, the heat being very great from June to October, while trova 
October to the middle of December the stated runs prevail. As the 
Sim passes and repasses from one tropic to another, there is, in most 
intermediate places, a twofold rainy season, the two periods being mora 
or less closely connected in point of time. Thus, in Congo two rainy 
seasons occur, the first extending from October to January, the second 
from March to the middle of May. 

10. Bains ber«*d *>■« Tropics. — In the extra-tropical r^ions, 
where there are no periodical winds, but the currents of air are ever 
changing, the rains are distribut«d throughout the year with great 
irregularity, and are controlled by no law yet discovered. In Ger- 
many twice as much rain &lls in summer as in winter; while in the 
west of England the winter rains are eight times greater than those 
of summer. In the countries of Southern Europe the winter runs 
are In excess ; but m those of Western Europe the autumnal rains 
predominate. 

11. BalnI«Hi Diatrlete. — Stretching in an immense belt across 
the Eastern Continent, and interrupted only by mountain-ranges, is a 
vast tract, comprising r^ons upon which rain never falls, and others 
where it descends only at widely distant intervals of time and in 
minute quantities. 

This belt begins in Africa, at Morocco, and stretches eastward over 
the Sahara, Egypt, Arabia, and Persia, to the base of the Himalaya 
Mountains. Beyond these it is continued in the vast Desert of Cobi, 
the table-land of Thibet, and part of Mongolia. This immense region 
is computed to be 6,000,000 of square miles in extent. ■ A minor belt 
occurs near the Orange River in South Africa, and includee lai^ 
r^ons in Australia. 

In the Western Hemisphere the rainless tracts embrace the table- 
land of Mexico, a portion of Guatemala, and a narrow strip of land 
that skirts the base of the Andes in Peru and stretches along the 
coast for the distance of 540 leagues. These regions comprise an area 
of about 500,000 square miles. 

The want of rain in these localities is explained in difierent ways, 
according to the peculiarities of their several situations. The intense 
heat of the African Sahara gives to il£ atmosphere so great a capacity 
for moisture that the vapor borne thither frijm the Mediterranean 
and Atlantic is retained in its invisible state, and there are here no 
cool mountain-heights where it might be condensed Into rain. 

South of E^ypt, the moisture borne by the north winds up the 



Describe the commencement of the rain; season in India. What is the cause 
of the periodicaJ min 7 What other facts are slated in reject to Ihis season f 
10. What isaaid respecting the rains beyond thetropicsT Give the Ikcts. 11. 
Give an account of the different rainless regions, and explain tUs peculiarity 
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Abyssinian ranges descends in floods, which cause the inundation of 
the Nile. To this Esypt owes its amazing fertility, for it is a country 
where rain scarcely ever falls; and this has been the ca^e from the 
earliest times, for about two thousand four hundred years ago the 
prophet Zechariah spoke of Egypt as the " land that has no rain." 

In the great Desert of Gobi, the northerly land-winds are dry, while 
towards the south the high ranges of the Himalayas effectually inter- 
cept the moisture borne from the Indian Ocean by the southern winds. 
In like manner moisture is cut off from the arid and elevated regions 
of Persia, by encircling ranges of mountains. To a like cause \s attri- 
buted the existence of the rainless regions of the Western Continent. 
The humid southeast trade-wind, sweeping across the boundless 
plains and pampas up the eastern slopes of the Andes, loses nearly all 
its humidity before it passes these lofty mountains; and the plains of 
Peru are, consequently, destitute of rain. 

12. Regions of almost constant Rain. — ^Near the equator, in 
the zone of variable winds, light and changing breezes are perpetually 
alternating with calms, and rains are almost constantly occurring. In 
the low plains of Guiana, shrouded by impenetrable forests and swept 
by the moist trade-winds, rain falls, according to Humboldt, for five or 
six months almost without intermission. At the island of Sitka, on the 
northwest coast of America, there were no less than one hundred and 
twenty days of uninterrupted rain and snow in the year 1828, and only 
sixty-six days when the sky was perfectly clear; and there have been 
years in w;hich only forty dry days have been observed. This pecu- 
liarity is attributed to the &ct that the coast here, bending to the 
west, meets the full sweep of the southwest winds, while its mountain- 
ranges arrest them and condense their vapors. 

13. Rain without Clouds. — ^The moisture precipitated from the 
atmosphere sometimes descends at once as rain, without passing through 
the intermediate state of cloud. During the month of February, 
1852, a copious rain fell at Washington, D.C., for the space of several 
minutes, from a perfectly cloudless and starlit sky. Many other 
instances of this kind have been observed. 

14. Tbe Annual Rain-Fall of the Olobo. — ^According to John- 
ston, the annual fall of rain in the torrid zone is 8.5 feet, in the tem- 
perate zone, 3.05, and in the frigid zone, 1.25, — an amount which, 
taking into account the surfaces of the respective zones, would cover 
the earth to the depth of about five feet. It is sufiScient, from the 
computations of Maury, to form a lake 24,000 miles long, 3000 broad, 
and sixteen feet deep. 

Fogs and Mists. 

15. Fogs and mists are visible vapors that float near the surface of 
the earth. When a body of cool air mingles with one that is warmer 
and humid and which differs from it but slightly in temperature, 
little moisture is precipitated, and fogs and mists occur. In rain the 
condensed vapor gathers into drops; but fogs consist of countless 
numbers of minute, hollow, watery globules, the size being greatest 
when the air is very humid. A difference in temperature of from 
3° to 6° Fah. in the combined volumes of air is sufiScient, in some 
cases, to produce a fog. The mist which is seen in a hot summer 
day over the ice in an ice-cart illustrates the formation of fog. 

16. Distribution of Fogs. — ^In the polar regions dense fogs pre- 
vail throughout the year. In the summer the air over the land 
becomes warmer than that over the sea, and heavy fogs arise from 

in these localities. 12. Do we find r^ons of almost constant rain? How 
are these facts to be explained ? 13. Does rain ever occur without clouds ? 
Why? Give the instance cited. 14. What is the annual rain-fiEdl of the 
globe? 15. What are fogs and mists? How are they caused? Give the 



their union. In the winter the case is reversed: the sea is warmer 
than the land ; but the result is the same. Over the open sea then 
hangs a cloud of mist, termed ihe froslrfog. So extensive and dense are 
these fogs that they render navigation extremely dangerous. Captain 
Kane, when conducting the Grinnell Expedition, was obliged on one 
occasion to heave-to his vessel in the midst of a fog, the mist being so 
thick that no objects were visible half a ship's length from the deck. 

In the temperate climes, fogs occur at intervals and in confined 
localities. In the tropical regions, they prevail just before and after 
the rainy seasons, when but little moisture is contained in the air. 

Where warm or cold currents traverse the ocean, the air above them 
partakes of their respective temperatures, and the fluctuations of 
the atmosphere produce frequent and dense fogs. The searcoast, for 
the same reason, is subject to fogs, since its temperature difiers from 
'that of the adjacent ocean ; and the waters of shoals, being cooler than 
those of the deep sea, are often covered by heavy mist. 

It is for this reason that dense fogs prevail to such an extent on the 
Banks of Newfoundland, near the Gulf Stream, and also shroud the 
Aleutian Isles. From April to October a heavy mist overhangs the 
city of Lima, in Peru ; for along this coast a cold current flows, having 
a temperature of 9° Fah. below that of the surrounding ocean. 

Fogs during the nights of summer gather over moist valleys, and 
also along the banks of rivers; because, although the land becomes 
warmer in the daytime than the water, it is colder during the even- 
ing and night, since it radiates heat more rapidly than water; the 
masses of the air above them partake of their respective temperatures, 
and, mingling together, give rise to fogs. When in spring a liver 
during a warm day is filled with floating ice, fogs shroud the stream, 
the air over the river being colder than that above its banks. 

Warm winds sweeping up the cool sides of mountains give rise 
also to fogs. Cool moist winds from the sea driving upon warm coasts 
produce the same phenomenon ; and a soft southern breeze in spring, 
sweeping over the melting snow, shrouds it in a veil of mist. 

17. Dry Fog, or Hase* — ^When the sky is cloudless, and during 
seasons of great heat, it is at times obscured by a haze more or less 
dense, which is termed a dry fog, since it is not the result of aqueous 
deposition. In 1733 a fog of this nature overspread the kingdom of 
France, and in 1783 another extended over the greater part of 
Europe, so dense as partially to obscure the sun. This phenomenon 
has been attributed to the prevalence of smoke caused by extensive 
fires, and, as it has also been found to coexist with earthquakes and 
volcanic eruptions, it has been supposed to have some connection 
with them; but no sufiicient explanation has yet been discovered. 
Under the head of dry fog is classed the Indian Summer haze, which 
has not received any satis&ctory elucidation. 

Clouds. 

18. Clouds are nothing more than fogs floating in the higher regions 
of the atmosphere. One prolific source of clouds is the uprising of 
warm currents of air during the day from the heated surface of the 
earth. The rising columns of air gradually sinking in temperature 
the higher they ascend, their capacity for moisture is constantly 
diminishing, until at last they are unable to retain all that they 
possess, and the excess becomes visible as a cloud. If the column of 
air is now borne higher, the cloud increases; if it sinks towards the 
earth, the vapor is dissolved, and the cloud disappears. 

illustration. 16. Give the facts respecting the distribution of fogs, and explain 
the causes of their occurrence in the regions and places and at the times 
mentioned. 17. What is said of dry fogs? 18. What are clouds? How do 
they originate? 
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19. H«lKht of ClanAi.— Clouds range in height &om about 1300 
feet to nearly five milee. Gay-Luaaac, in the month of September, 
1804, aacending in a balloon to the altitude of 23,000 teet, beheld even 
there clouds floating tat above him. 

Mr. CroBthwaite found, from 5371 obeervationa made at Skiddaw, 
a mountain in Cumberland, England, that the clouda in 3270 observa- 
tions were below the height of 3000 feet. It is probable that thej are 
more frequently below than above a mile in altitude. 

The thickness of clouda is sometimes very great Two French 
engineers measured amid the Pyrenees a stratum of cloud that was 
more than half a mile thick. 



The drro-etratia, which coneifits of bande of vapory threads more 
compact than those of the cirrus, groups itself into different forms. 
Sometimes it is composed of parallel bars of vapor, either distinct, 



20. CIwMlile»tlon of Cloads. — Mr. Luke Howard has divided 
clouds into seven classes, distinguished by their forms, — viz.: three 
primary, the Oimu, Oumulug, and Stratus; and four compound, 
the CTrro-cumWiM, Oirro-gtraiut, (himvJa-elratvs, and Nimbua. 

The Cirrut consists of slender white filaments, curling at times like 
a lock of hair, or arranged in parallel lines. It frequently resembles 
a delicate network of vapor, or spreads over the sky in light, 
feathery forme. Of all the clouds, the cirrus soars highest, above the 
region of perpetual frost, and is supposed to be entirely composed of 
snow-flakes. It is regarded as the precursor of a storm. 

The Oumulut, or day-cloud, floats near the earth, and is caused by 
the uprising of the heated currents of air. It appears in vast 
rounded masses, which increase in size towards the hottest part of 
the day. They not un&equently appear like immense snowy moun- 
tains, with deep, shadowy gorges and radiant summits. 

The Straim, or pall-cloud, is an extended level sheet of vapor, 
which appears in the evening and melts away with the advance of 
the morning. It is caused by the vapors which have been exhaled 
during the day and which return to the earth when its temperature 
&ll8 at the approach of night. 

The CSrro-cwnwtftM, which is a modification of the cirrus and 
cumulus, is a fleecy cloud, occurring in small, rounded masses lying 
near to each other. It exists at various altitudes, and is seen in 
summer in the intervals of showers. 



or blended at their centres, and at others appears as a long and 
slender band. The slight vapory haze which occasionally dims the 
brilliancy of the sun is another form of the cirro-stratus. 

When masses of cumulus clouds rise from the same horizontal 
stratum, the Oumuio-eiratua is formed. Frequently contiguous clouds 
unite, and vast vapory masses roll upward, and pile upon each other 
like Alpine ranges. This is the case before thunder-storms. No 
other clouds equal in grandeur the cumulo-stratus. 

The Nimiyag, or rain-cloud, is usually formed from some of the 
preceding varieties. It is a dense cloud, with a ragged outline, 
passing below into rain. It first appears of a bluish-black color, 
and then changes to a light gray shade. 

Dew. 

21. Dew b the moisture spontaneously deposited upon objects 
freely exposed to the atmosphere, in the absence of fogs, rains, hul, 
and snow ; and originates as follows : — 

During the day the surface of the earth is gradually heated by 
the sun's rays, and the air above it partakes of its rising temperature, 
increasing in its capacity for moisture. Towards evening, and 
throughout the night, both the air and the land, with its varied 
vegetation, lose their heat by radiation; but the latter cools more 
rapidly than the former, and, a stratum of air in contact with the 
colder earth then sinking in temperature below the point of satura- 
tion, — called the dew-point, — the excess of moisture gathers in drops 
upon various objects, in the form of dew. 

Dew never collects upon any object until it is colder than the 
contiguous air. The condensation of the moisture of the atmos- 
phere, in a hot day, upon the outside of a goblet filled with ice-water, 
illustrates the principle of the deposition of dew. 

22. DcpiMltl»D or Dew. — How iBflneaced. — A cloudless sky 
favors the deposition of dew ; for the radiation of heat from the earth 
then goes on unchecked, and its aur&ce sinks rapidly in tempera- 



102 



PHYSICAL GEOGRAPHY. 



ture. But clouds arrest the radiation, and, tlie «arth preserving its 
temperature, no dew is formed. 

The efiect of clouds is often very striking. Dr. Wells, an eminent 
meteorologist, once observed the following changes. A thermometer 
l7ing in the grass, under a serene sky, indicated a temperature of 
32' Fah. ; twenty minutes after, when the sky was overcast, it rose to 
39^ Fah.; in twenty minutes more, the sky being clear, it sunk to 
32° Fah. More dew is deposited on a calm than on a windy night. 

Dew is deposited most abundantly upon those bodies which have 
rough and pointed surfaces, and which are likewise good radiators 
but bad conductors of heat. Thus, down, wool, low shrubs, and grass, 
are ofh^n drenched with dew; and on the rough-point«d leaves of the 
melon and eucumber dew sometimes begins to collect when the sun 
is high in the western heavens. The reason of this is that uneven 
sur&ces and points radiate heat very rapidly, and these bodies 
thus losing their heat are unable, being bad conductors, to supply 
their loss from the wanner substances with which they may be in 
contact. Upon rocks, and metals in contact with the ground, no 
dew is deposited; for whatever loss of heat these bodies may sustain 
by radiation they regain from the warm earth, as they are good 
conductors. 

These remarks apply to bodies freely exposed to the atmosphere. 
If they are screened in any manner from the open sky, by trees or 
otherwise, the amount of dew contracted is materially lessened, for 
reasons before stated. Color has no effect upon the deposition of dew. 

23. Dlatrlbntion. — Dew is abundant in maritime regions; but 
little is deposited in the interior, except in the vicinity of lakes and 
rivers. In the temperate climes, the amount of dew is small. Ac- 
cording to Dr. Dalton, the annual quantity of dew in England would 
cover the whole kingdom with a sheet of water five inches in depth. 
Within and near the tropic countries, the dews are very abundant, 
and drench the low verdure like rain. In the Holy Land, and some 
other parts of Western Asia, it is so copious that ibr weeks it moistens 
the earth during the absence of showers, and sustains its vegetation. 



24. When, during the night, the bodies upon which dew is forming 
sink to the temperature of 32° Fah. or below it, the condensed moisture 
is frozen, and becomes hoarfrosL It is the ice of dew. The minute 
portions of vapor, being frozen as they are successively condensed, 
do not appear as congealed dew-drops, but in masses of delicate crystals, 
which clothe the low shrubs and spires of grass with fringes of rare 
beauty. 

Hoarfrost occurs at the beginning and close of winter, when the 
m is moist and the nights are cold. During the winter, when a warm 
and moist south wind occuib, the sur&ces of stone walls and columns 
are covered with an incrustation of delicate white crystals, formed 
from the atmospheric vapor condensed in the same way as hoarfrost. 

Snow. 

25. When the temperature of the ur at the surface of the earth is 
near or below the freezing point, the condensed moisture of the atmos- 
phere is congealed, and descends in flakes of enow, — the flakes being 
usually larger as the moisture is more abundant 

At times the &lling snow gathers into masses formed by the aggre- 
gation of the flakes. In 1853 a singular occurrence of this kind was 



What is Mud of the nature, form, and color of bodies In reference to this point 7 
Give the iliustratioas. 23. Stttethefactaeivenin regardto [hedintribution of dew. 
24. What is hoarfnwt? ExpUin how it is formed. 25. Under what clrcum- 
stancefl does snow occur ? What eurious fact ia mentioned whicli occurred in 



observed at Royalton, Vermont. While it was snowing &st aod the 
wind was high, it seemed as if flocks of geese were descending to the 
ground ; but it was soon ascertained that this appearance was pro- 
duced by balls of snow formed in the air by the action of the wind. 
Upon measuring these masses after their fall, some of them -were 
found to be twenty inches in diameter. 




snow is sometimes found in the polar climes and in Alpine 
countries, its color being caused by the presence of a minute plant, 
termed the protococeux nivalU, which grows in those regions with 
extraordinary vigor. 

In countries where the cold is intense, illustrations of the mode in 
which snow is produced are by no means of unusual occurrenc& In 
Russia, during the winter, when a window of a warm room is opened 
and the cold air is admitted from without, a shower of snow-flakes fills 
the room, caused by the union of the warm and cold bodies of air. 

26. Snow-Flake. — When caretully examined, the snow-flake is 
found to consist of an assemble^ of delicate and regular crystals, 
combining in a great variety of beautiful forms. Its brilliancy and 
whiteness are due to the presence of air within the crystals. Accord- 
ing to Dr. Scoresby, a celebrated Arctic explorer, no less than six hun- 
dred varieties exist, ninety-six of which he delineated. The foregoing 
cut exhibits thirty of the most remarkable forms which he observed. 

27. DiatrlbHtioB of Snow. — No snow falls at the sea-level within 
the torrid zone and ibr a varjring distance beyond it In the Northern 
Hemisphere the southern limit of snow, termed the snow-line (see Riun 
Map, p. 98), is for the most part included between the parallels of 20° 



Vermont? Where is red nnow foDud? What is ite color dne to? Are illno- 
trations of the mode in wliich t>now is formed uncommon in countrien where the 

cold is intense? What one i« given? 26. Describe the snow-flake. Whatissaid 
of their form? 
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*ncl 40°. In the Werteni Contineat it traverseH CalUbmia, Mexico, 
wad the Bouthem Stat«B, and, extending over the Atlandc, risee there as 
high aa 43° north latitude. In the EiiBtem Continent it passee through 
Alters, in 36° north Utitude, and, advancing eastward, traverses the 
Oaspian Sea, Canton, and the island of Niphoo. North of this line the 
Buo^iv-fall is greater as the latitude increases ; and the number of snowy 
days in the year follows the same law. Thus, while there are in 
Rome 11 days of snow in the year, Paris has 12, Copenhagen 30, and 
St. I*etersburg 171. In the polar ctimee, ice and snow prcTail through- 
out tie year. 

Our knowledge of the Southern Hemisphere on the above points is 
ixaperfect; but the snow-line, according to the beet authorities, rises 
in the Pacific to about the forty-third degree of south latitude, and, 
sweeping eastward, passes through Chili and the Cape of Good Hope. 
Rising to about the same parallel in the Indian Ocean as in the Pacific 
Ocean, it afterwords crosses the southeastern coaet of Australia. As we 
ascend higher and higher above the sea-Ievel, the stores of atmos- 
pheric moisture are diminished, and the quantity of snow which falls 
is less than that which descends in the lower districts; but, as we con- 
tinue to rise, an altitude is at length attained, in every latitude, where 
the fidling moisture is constantly frozen, and the mountain-ranges that 
tower above this limit are alwajrs clothed with the vast accumulations 
of ice and snow which have been gathering for ages. An im^:inary 
line drawn from pole to pole through these altitudes where moisture is 
always congealed, is called the snow-line, or line of perpetual congeta- 
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tion. Near the equator it is highest, beii^ there about 16,000 feet 
above the sea-level ; and from this point it gradually sinks towards 
either pole. It is represented in the annexed figure. 

Hail. 

28. Hail is the ice that falls during summer showers and storms, 
and is chiefiy confined to the temperate climes. It is produced by 
the sudden union of an intensely cold body of air with one that is 
warm and humid. 

LoMCH. — In their external appearance, huktonee are 
usually pear-shaped 
maasee, but not uncom- 
monly are angular and 
I specular. A section of 
the stone through the 
centre reveals its in- 
ternal structure, which 
HiiisTONt. consiata of a snowy 

nucleus surrounded by concentric layers of 
•lOT.OB or HtiLSTOHEs. jgg^ yi'\i]x rows of radiating air-bubbles, — the 
whole resembling the cross-section of a tree. The section and ex- 
ternal appearance of the hfulstone are shown by the annexed figures. 



27. What IB said of tbe diatribudon of inow in latitude and in alUtude? What 
to the ioow-line? 2S. What ia hail, and how m it prqiduced? 29. Describe the 



It is evident that the hailstone when first formed is small, and 
gradually increases as it descends, from the moisture which freezes 
upon it. Hailstones vary greatly in magnitude, from the size of a 
pea to masses of several pounds' weight, — probably arising from the 
union of several large stones. In 1850 a most destructive h^l-storm 
occurred at Pittsburgh, Pa. Many of the stones weighed from ^ght 
ounces to a pound and over, and measured from nine to fourteen 
inches in circumference. So great was the force with which the hail 
descended that the roofs of warehousea covered with sheets of iron 
were completely riddled with holes, some of them so large that a 
man's arm could be thrust through them. 

30. Orlglii. — The explanation of bail-storms involve* much diffi- 
culty, inasmuch as the production of ice in the air during the hottest 
part of the year and of the day is to be fully accounted for. In 
most instances, however, the phenomenon is readily traced to its 
origin; but in others the problem remains unsolved. The union of 
a warm and humid body of ur with one that is exceedingly cold is 
necessary, as already stated, to the formation of hail; and this com- 
bination may occur in several ways, the principal of which appear 
to be the following : — 

1st. By the descent of intensely cold winds Avm lofty and ice- 
clad mountains into the warm plains below. To this cause are at- 
tributed the destructive hail-storins which so frequently ravim;e the 
south of France lying between the Alps and the Pyrenees. 

2d. Whirlwinds, whose axes are inclined te the horizon, bring 
down cold air and carry up warm air, and may thus occasion such 
a combination as to produce hail. 

3d. A warm current may be arrested by a cold current suddenly 
sweeping across its path, causing the warm air to be driven higher up 
into the atmosphere. An event of this kind occurred in the Con- 
necticut Valley, in the vicinity of Hartford, on the 9th of August, 
1861. A warm southwestern wind prevailed until about five o'clock, 
when suddenly a tempest burst from the northwest, sweeping over a 
track thirty miles wide. The temperature sank 20° Fah. in half an 
hour, and torrents of rain descended, accompanied by showers of hail. 
The southwesterly wind, checked by the cold northwest wind, over- 
rode the latter, and, rising high into the colder regions of the atmos- 
phere, produced the hail. 

4th. Hail has been attributed to the union of a cold wind blowing 
from the polar regions, above the line of perpetual congelation, 
and meeting, within the temperate climes, with a warm wind 
having the same altitude, but coming from the equatorial rc^ons Sax 
below the snow-line. By the inspection of the curve of congelation, 
it will be seen that its form will admit of this supposition. Hail- 
storms occur at times within and near the tropics. In India, in 1823, 
hailstones fell at Hyderabad, 17° north latitude, in such quantities 
that the servantii of a military mess collected enough to cool their 
wine for several days. 

31. Alpln« Hnow.Flelda. — Above the limits of perpetual conge- 
lation the mountains are always covered with eDtnmous masses of 
snow, and of ice fi>rmed by its partial thawing. In these lofty 
r^ons, vast snow-fields spread out between their gorges and rest 
on their broad, irregular slopes. The highest peaks are also clothed 
with immense bodies of snow. On Mont Blanc it is computed to 
be two hundred feet thick. 

32. AnURDchea. — When the anow upon these mountainous de- 



Qive the different theories, and the illustration. Do hail-atomu sometimes occur 
vithiD and near the tropics? Give the case died. 31. What ia said of the 
Alpine snow-fields ? 32. What ia an avalanche, and how canaed ? Describe the 
one mentioned. 
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clivities is loosened, dther by its own weight or by the softening 
influences of the winds and the solar ra3r8, immense masses are pre- 
cipitated down the slopes, with iirestatible violence, into the plains 
below, often destroying forests, burying villages, and arresting rivers 
io their courses. This is the avalanche, — the "thunderbolt of 
snow." In 1749 the whole village of Bueras, in the canton of the 
Grisons, was buried beneath an avalanche. One hundred persons 
were dug out of the snow, forty of whom were dead. In 1806, at 
Val Calanea, in the same canton, a forest was transported &om one 
side of the valley to the other by the descent of an avalanche. 

33. Cllaelers are vast accumulations of ice of a peculiar 
nature, enclosed between the ranges of snow-clad mountains. The 
immense snow-fields lying above the line of perpetual frost are the 
sources of the glaciers : their upper boundaries meet this line, while 
the lower extremities extend downwards into the cultivated regions, 
where they end in walls of ice, bordered by the fragments of rocks 
and earth which they have carried along with them in their de- 
scent. The glacier has been likened by ProfesBor Forbes to an icicle 
pendent from a snow-covered roof, — its magnitude being usually 
very small as compared with the extent of the enow-field where it 
originates. 

Glaciers are, of course, situated highest in the torrid zone, their 
altitude decreasing with the latitude, until in the polar climes, where 
the ground is covered throughout the year with snow, they are 
found in immense masses at the sea-level. 

The principal regions where glaciers occur are the frigid zones. 
In Europe, tbey aro found in Norway, Iceland, amid the Alps and 
Pyrenees, and on the Caucasian ranges. In Asia, they are seen on 
the slopes of the Himalayas, but are rare on the Altai range. In 
South America, they commence, according to Mr. Darwin, on the 
west coast of Chili, in 46° south latitude, and from this point to 
Terra del Fuego — ft distance of more than 600 miles — almost every 
arm of the sea is terminated by a magnificent glacier. In Africa, 
glaciers occur in the Atlas range. 

34. Extent. — The glaciers of the Alps, which present the most 
perfect development of this singular formation, are between 600 
and 600 in number, and, not including those of the Grisons, are 
estimated to cover an area of 1500 square miles. Some of these are 
of enormous magnitude: thus, the Glacier des Bois, which terminates 
in the celebrated Mer de Glace, is fifteen miles long and three broad, 
and varies in thickness from 80 to 600 feet. But in the polar climes 
their extent is vast beyond conception. In the Antarctic regions, 
in Victoria Land, they were seen in 1841, by Sir John Ross, 
extending from the mountains of the interior, filling all the ravines 
and valleys, and pushing out for miles into the sea. All the coast 
was lined by lofty precipices of ice. 

Of the ice-fields and glaciers of the Arctic region. Dr. Kane thus 
speaks. — "Imagine Greenland as sending down from the interior, 
through every fiord, mighty cataracts of ice, which stretch in stupen- 
dous barriers for leagues along the shores of the Atlantic and the 
Greenland Sea." One of these ice-cli£fe, the Great Glacier of Hum- 
boldt, rises as a solid glassy wall from an unfathomable depth, three 
hundred feet above the ocean-level, and extends for a distance of 
sixty miles from Cape Agassis to Cape Forbes. 

35. Fonnallout SUra«tar«t and Color. — The glacier ia formed 
by the freezing and thawing of the snow at the lower litnits of the 
enow-field, and is crystalline in its structure, being composed of 



single crystals, irregular in form, and varying from an inch to three 
inches in length, wedged together in masses. 

It consists of two kinds of ice, differing in hardness and color, 
and arranged in parallel plates, — thin sheets of compact and 
transparent ice alternating with others that are not so hard and 
are semi-opaque. The color of the former is a blue, passing through 
all shades, from the slightest tinge to the deepest hue of lapis-lazuli. 

36. Motion. — ^The glacier is in motion, and descends in the direc- 
tion of the valley on which it rests, at a rate varying from three or 
four inches to three feet per day, the slower motion being the more 
usual. Professor Forbes, with the aid of other obBcrvere, marked the 
progress of a glacier near Chamounl for nearly a year, and found 
that it had advanced 480 fbet within that time. The icy mass of 
the glacier thus deecends amid cultivated regions, and flowers 
bloom by its side; but the increased temperature of the lower 
slopes limits at length its progress, melting away the front of the 
advancing ice. 

The motion of the glacier is variously accounted for. According 
to some philosophers, the water which penetrates the glacier, by its 
alternate freezing and thawing, dilates the icy mass and forces it 
forward; but Professor Forbes claims that a glacier is an imperfect 
fluid, or viscous body, which is urged down by the natural pressure 
of its parts. 



37, BlOFaines. — Fragments of rock and earth, loosened by the 
frost, are jrecipitated upon the glacier from the mountains that 
flank its sides. As it advances down its enclosing valley, this loose 



account of the motion o! ginciera. How in thU motion c 
:__,■• -^iijt particular name is g^ven to them 7 
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matter is carried with it, and is found accumulated on the borders 
of the glacier and at its lower end. These accumulations are re- 
spectively called lateral and terminal moraines. When two glaciers 
come together, the inner lateral moraine unites in the midst of the 
new glacier, and constitutes a medial or middle moraine. 

38. ATalanche of the Glaeier* — When the glacier ends upon 
the edge of a precipice, immense masses are often broken off and 
fall in ice-avalanches. A most disastrous catastrophe, resulting 
from this circumstance, occurred in the Valais, in the vale of Bagnes, 
in 1818. Here such immense blocks of ice had fallen from time to 
time from the glacier of Gretroz, that the river Dranse became 
dammed up by a barrier of ice one hundred feet high, forming a 
lake of considerable size. Upon tunnelling this barrier, it wa£i at 
once swept away, and a destructive flood rushed down the lower 
valleys, carrying away houses and crops and every thing before it. 
A rock, eighty feet in circumference, twelve feet high, and twelve 
broad, was borne down from the vale into the plain. 

39. leebergs. — ^The glacier is the parent of the iceberg. In the 
polar dimes, the glacier, descending to the coast, pushed out into the 
ocean, whose waves are continually undermining it, until, from time 
to time, vast overhanging masses, unable to support themselves, break 
off and plunge into the sea. 

Such a phenomenon was once observed in Greenland by Mr. Gru- 
deitz, who saw a portion of a glacier crack off and float as an iceberg. 
It was three hundred yards long and fifty broad, and rose as high 
above the sea as a mainmast. In the opinion of Dr. Kane, however, 
icebergs, in general, are produced in a different manner, — the 
enormous masses of the glaciers being gradually propelled farther 
and farther into the ocean, until at length, reaching water capable 
of supporting them, they float upon its surface and are borne away 
by its numerous currents. 

40. Dtotribtttlon of Atmosplieric Biolstare. — The student 
of meteorology cannot fail to remark the admirable arrangement 
for the distribution of moisture which obtains throughout the world, 
and the minor provisions connected with it. The sun by its heat not 
only fills the atmosphere with vast stores of moisture, but at the same 
time gives rise to winds which carry this humidity all over the globe. 
There is also such a connection between heat and moisture, that the 
greater the warmth the greater the amount of atmospheric humidity, 
and the hottest countries have the most rains. It is also seen in the 
deposition of dews, that gather most copiously on that kind of vege- 
tation which b at once the most perishable and the most useful. 
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1. ^'The climate of a country," says Herschel, ''is the result of 
all the meteorological influences to which it is habitually subjected." 
The controlling agencies are heat and moisture; but minor and local 
influences have their due effect. 

2. The temperature and humidity of any region are modified by 
a variety of causes, the principal of which are Latttvde, Height above 



38. What is the avalanche of the glacier? Qive the illustrations. 39. What is 
an iceberg ? How do icebergs originate ? 40. What is remarked respecting 
the distribution of moisture ? 

What is the subject of Chapter Fourth ? 1. What is climate ? What are 
the influences that chiefly control it? 2. How are the temperature and 

12 



the Seorlevel, Position and Direction of Mountain- Chains, Table-Lands, 
Proximity or Remoteness of the Ocean, Prevalent Winds and Currents^ 
Nature of the Soil, and Cultivation. 

3. liatltuile. — ^When the sun's rays fall vertically upon the atmos- 
phere, more of them reach the surface of the earth than when they 
strike it obliquely. Now, since the axis of the equator is inclined 
to that of the ecliptic 23^ 27', it results that the solar rays come 
vertically to the earth throughout the year at some point or other 
within the tropics, while beyond these limits they ever strike the 
earth obliquely, — ^their inclination to the surface of the earth gra- 
dually diminishing towards either pole, but fluctuating at any given 
locality with the alternation of the seasons. 

It thus occurs that the temperature decreases with the latitude, 
and in advancing from the equator towards either pole, we pass 
through every gradation of climate, from the fierce heats of the 
torrid zone to the eternal frosts of the polar climes. 

The comparative lengths of day and night have also an important 
influence upon climate ; for when the days are long there is a great 
accumulation of heat under the continued action of the sun ; while 
only a little is lost by radiation during the short night. At the 
equator the days and nights are equal in length ; within the tropics 
their inequality is slight; but in the higher latitudes they differ 
greatly in duration, while within the polar circles unbroken days 
and nights continue for months, alternating with the seasons. The 
variations of heat arising from the causes just mentioned are attended 
by corresponding variations in moisture, as we have seen in the 
preceding chapter. 

The range between the summer and winter temperatures of the 
higher latitudes is very great, causing what are termed excessive 
climates. Thus, in the bleak regions of Norway the thermometer 
in summer rises as high as 80^ Fah. ; and grapes have ripened in the 
open air at Quebec, where in winter the mercury, sinking to 40^ 
Fah. below zero, becomes congealed. 

The effect of the solar heat extends but a short distance below the 
surface of the soil ; for at a depth varying from about forty to one 
hundred feet, a stratum of earth is reached where the temperature 
never changes, and which is about the same as the mean tempera- 
ture of the country above it. It will be readily seen that this stratum 
lies deepest in the hottest countries. 

4. HeiipM aboT« the Se»-I«eTel« — We have seen that, on 
account of the decrease of temperature with the increase of height, 
while the base of a mountain-range is glowing with tropical heat, 
its loftiest peak may be crowned with eternal snows. In ascending 
such a range we pass through the same gradations of climate as 
occur between the equator and the pole, each with its peculiar type 
of vegetation, from the stately forest and rank luxuriance of the 
tropics to the stunted shrubs and mosses of the polar clime. 

Mexico, according to Milner, is divided into three different 
levels, characterized by distinct forms of vegetation. The IHerras 
Calientes, or hot district, includes all the regions which lie between 
the sea-level and the height of 2000 feet. Its mean temperature 
is 77^ Fah., and it abounds with bananas, sugar, indigo, and 
cotton. The Kerras Templadas, or temperate district, is included 
between the altitudes of 2000 and 5000 feet, and possesses a 
mean temperature varying from 68^ to 70^ Fah. Here the bread* 

humidity of any region modified? 3. Explain the influence of latitude. 
What is meant by excessive climates? Wnat is said respecting the depth 
beneath the surface of the earth to which the solar heat penetrates? Gire the 
instances. 4. Explain the influence of altitude above the sea-level. Give the* 
illustrations. 
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grains are cultivated, and oaks und cypresses flourish. The Tierrtu 
Friaa, or cold district, is situated between the altitudes of 5000 
and 8000 feet, where the air is still genial ; but above this limit 
the oaka disappear, and pines and spruces abound. 

Amid the Pennine Alps the chestnut grows at no higher altitude 
than 2800 feet. On the summit of the Jungf'rau, 12,872 feet above 
the sea, the only kind of vegetation found by Agassiz, Professor 
Forbes, and others, were fine species of lichens. 

5. Poaltlon mmA Direction of Hoaiiuaii'CIudii*. — When 
mountain-chains run in such directions as to arrest the prevailing 
winds, they exert a great influence on climate in respect to moisture. 
The Andes wat«r the eastern slopes and pampas of South America, 
by condensing the vapors borne thither by the easterly trade-winds, 
while they render the narrow plun of Peru dry and sterile. The 
Himalayas, in like manner, do not permit the treasures of rain, borne 
inland by the southwest monsoon, to reach the high plains of Tar- 
tary, but turn them back to the lowlands of India, and render the 
former a barren desert. 

If the Ande^ were along the Atlantic, the table-lands of Brazil 
and the endless plains of the Amazon, now teeming with the moat 
luxuriant vegetation, would become a desert. If the Kocky Moun- 
tains were along the east coast of North America, and the plains 
of. the Mississippi opened to the southwest winds of the Pacific, the 
climate would become softer and the laud would be better watered. 

Where the mountain-chains run iif an easterly and westerly 
direction, the sunny slopes of the sou^em declivities have in general 
a more genial clime than the opposite side. " It is on this account," 
says Malte Brun, "that in the Valais we see die Alps on one side 
covered with eternal ice, while vineyards and orcljards adorn the 
opposite hilia." Thus, on the northern side of these ranges the vine 
flourishes no higher than 1800 feet above the sea, while it grows on 
the southern or Italian side at the height of 3240 feet. 

6. Tabl«<LAnda. — Lotly plateaus exert a powerful influence in 
modifying climate. This is strikingly shown in the Himalayas. On 
the southern side the extreme limit of cultivation is 10,000 feet 
above the sea-level, and nothing but low shrubs grows at the height 
of 13,000 feet; but on the northern declivity, at the last-named alti- 
tude, fields of barley abound and flowers in rich profusion meet the 
eye, while a little below are extensive vineyards and groves of apricots. 
At the hdght of 1700 feet the ground is covered with the tama- 
bush. The cause of this diflerence in climate b the vast and sandy 
table-land of Tartary, which at the height of 10,000 feet stretches 
oat its immense expanses north of the Himalayas. The radiation 
of heat from this arid and elevated r^ion, increased by the serenity 
of its atmosphere, mitigates the climate on the northern slopes of the 
Himalayas, and forces up the snow-line many thousand feet above 
its position on the southern side. 

In the vicinity of the plateau of Bolivia the same rettult is seen ; 
for the snow-line on the Bolivian Andes is 2000 feet higher than it 
is at the equator. 

7. narltbae and Inlwad Clina«te». — As the ocean acquires 
and loses heat more slowly than the land, maritime climates are 
more uniform than continental; for, although a place on the sea- 
coast qjay have the same mean temperature aa another in the 
interipr, the range of the thermometer is not so great in the former as 
in the latter. On the sea-eide, therefore, the winters are mild and the 



6. What is the effect of the position of mountain-chains on climate ? Illuelrate 
hv the Andes and Himalayas. What is said of the Andee and Bock; Mountaiiis? 
Snow how the direction of the Alps afiects the climate oo the Italian side. 



summers cool, while in the interior the winters are cold and the sam- 
mera hot. Thus, at the North Cape, which has a littoral cUmate and 



possesses the same mean annual temperature of 32" Fab. as Irkoutsk, 
which has a continental climate, the mean temperature of summer is 
43° Fah., and of winter 23° Fah., while at Irkoutsk the respective 
mean temperatures of summer and winter are 60° and 0° Fah. (zero). 
"This law," says Kaemtz, " prevails everywhere. The vegetation of 
maritime and inland countries is difierent on this account. On the 
coast of Devonshire the camellia japonica lives in the open air 
throughout the winter. Laurels, fig-trees, pomegranates, and myrtle, 
which cannot grow in the centre of France, flourish luxuriantly at 
Brest." 

Maritime countries are also humid, th&,air in the vicinity of the 
sea being saturated with moisture; but interior climes are dry. 
On the eastern coast of Africa, rains are abundant from Cape Guar- 
dafui to the Cape of Good Hope, while the vast plateaus to the west 
are dry and barren. 

8. PpevKlUns Wlnda. — The direction of winds, and the nature 
of the surface over which they blow, modiiy climate materially. A 
wind &om the ocean is moist, and from the land dry, warm when it 
blows from a low to a high latitude, and cold when this condition 
is reversed. Exceptional cases occur from the presence of ice-clad 
mountains. 

The southwesterly winds of the Atlantic, warm in themselves, but 
rendered still warmer by the Gulf Stream, soften the climate of 
Western Europe, and give it a temperature many degrees higher 
than those regions possess which are situated in the corresponding 
latitudes on the east coast of America. The southwesterly breezes 
of the Pacific give, in like manner, a higher temperature than is 
enjoyed on the eastern ahorea of Asia under the same parallels. 

The winds from the Arctic Sea have a free course on the Western 
Hemisphere, sweeping in icy blasts over the vast northern plains 
stretching to the Polar Sea. They are deflected by the Rocky 
Mountains, and become the dry and cold northwesters so well known 
in the United States. Siberia haa the same bleak exposure; while 



6. Slate what ia said of the influence of table-lands, and give the illuatratiooB. 

7. Compare the climatea of maritime and inland counlriat, and g^ive the illiw- 
tratioQB. 8. Dcacribe the effect of winds on climate, and give the Jluatratioiu. 
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the mountains and high table-lands to the south arrest the genial 
southern breezes. 

At Bagdad and Bushire, the hot winds from the Arabian desert 
raise the temperature at times to 125° Fah. When the Khamsin 
firom the Sahara prevails in Egypt, it is lik^ the blast from a furnace. 

9. 0«ettii-€iu*reiito. — The effect of these has already been 
noticed. The mass of warm water borne northward by the Gulf 
Stream softens ibe climate of the Atlantic States and that of all 
Western Europe. The same effect is produced along the eastern 
coast of Asia, at the Aleutian Isles, and on the shores of North- 
western America. The Antarctic current tempers the hot climes of 
Peru, and the Arctic stream moderates the burning heat of Central 
America. 

10. Natore of tke Soil. — ^A sandy and porous soil, which suffers 
the rain to sink through it, becomes drier and more intensely heated 
than clayey soils which retain the moisture. A rocky region is also 
drier than a low, alluvial tract. 

11. CnliiTation. — ^The climate of any country may be regarded 
on the whole as unchangeable, since there is no reason for believing 
that the general temperature of the earth has suffered any percep- 
tible alteration since the earliest historic era, and the mean tempera- 
ture of a country remains the same. Nevertheless, slight seasonal 
changes have been made by the labors of man. 

It has been proved by observations that beneath the shades of 
forests, twelve inches below the surface of the earth, the temperature 
is 10° Fah. colder during the summer than it is at the same depth 
in the contiguous open plain, while during the winter it is the same 
in both situations. 

In countries covered by dense forests the winters are longer and more 
uniform in temperature than in dry, cultivated regions, and in summer 
the mean temperature of the latter is higher than that of the former. 
When the woods are levelled and the surface of the earth exposed 
to the warmth and light of the sun, the summer becomes longer, and 
the winter less uniform in temperature. The climate of Western 
Europe is said to have been thus ameliorated ; though according to 
Arago the climate of France has not altered since the century 
before the Christian era. By compal-ing the times of the ripening 
of plants and the periods of the vintage and harvest, as described 
by Roman writers, with the present times of vintage and harvest in 
the same localities, M. Dureas has arrived at the conclusion that 
the climate of Italy has not varied since the time of Cato the 
Censor, 147 years before Christ. 

In reference to New England, Williamson remarks, " When our 
ancestors came to New England, the seasons and weather were uniform 
and regular. Autumn began with September, and the winter set in 
about the end of November, continuing till the end of February, 
when the spring began, and advanced without sudden fluctuations 
in temperature. The summer lasted but six weeks, and was in- 
sufferably hot Now the seasons are totally altered, and the weather 
is far more changeable : the autumn begins and ends later, and the 
winter does not set in in its severity before the end of December.'' 

The clearing of forests may be carried too far ; for a country may 
be so denuded as to suffer from droughts by the drying up of brooks 
and water-courses. 

12. JHUMnna* — ^The healthiness of many regions is materially 

9. How do ocean-cnrrents affect climate ? 10. What is the influence of the nature 
of the soil in this respect? 11. Do the mean temperatures of countries change? 
State the influence arising from cultivation. What views are entertained as 
regards a change of climate in Europe 7 What changes have taken place in 
New England ? Is it a benefit to a countir to be entirely deprived of its forests? 
12. State the effects of miasma on climate. Where is this noxious influence chiefly 



affected by the noxious exhalations of the soil. This is especially 
the case on the low and humid coasts of -tropical countries exposed 
to the intensest heat of the sun. Here, from the rank and decaying 
vegetation, and from the stagnant waters of the lagoons, rises the 
miasma, which fills the air with the seeds of pestilence and death. 
Such is the case on the equatorial shores of Africa, and on those of 
Guiana, whose climates are so fatal to the European races. 

The Campagna of Rome, once the garden of Italy, but now deso- 
late and filled with sluggish waters, has become unhealthy from the 
malaria that infects its atmosphere ; and the inhabitants retreat to 
the higher ground as the sickly season approaches. When the soil 
of the primeval forests and of the prairies is first broken up and 
exposed to the sun, miasma prevails, which produces remittent and 
intermittent fevers. 

ISOTHERHALB. 

13. If lines are supposed to be drawn in the Northern and South- 
em Hemispheres through those places which have the same mean 
annual temperature, they are called isothermals, — ^firom the Greek 
words 1808, "equal," and thermos, " warm." On account of the great 
differences in the distribution of the solar heat from the equator to 
the poles, it might naturally be supposed that the isothermal lines 
would be nearly coincident with the parallels of latitude ; but this is 
not the case; for the various modifying influences which have just 
'been discussed produce, by their combined effects, wide departures 
from the parallels, and the isothermal lines encircle the earth in 
undulating curves. 

Humboldt was the first to represent on charts these lines of equal 
temperature, thus showing at a glance the distribution of heat 
throughout the world. SUch charts are termed isothermal charts. 
By inspecting the accompanying Meteorological Map, the striking 
deviation of the isothermals from the parallels of latitude will at 
once be seen. 

It is a fact well deserving of notice that the isothermal curves 
extend fiEtrther to the north on the western coasts of the two great 
continents than on the eastern. 

The warm eqitator, or isothermal of greatest heat, is also found 
sweeping &r to the north of the geographical equator. The causes 
of these deviations have already been explained. 

According to Sir David Brewster, the geographical north pole of 
the earth is not the coldest region in the Northern HemispherOb 
The two places of most intense cold are found in about the 80th 
degree of north latitude, one being in America not far from the meri- 
dian of 100^ west longitude, and the other in Siberia in about 95^ east 
longitude. The mean annual temperature of the former is estimated 
by Dr. Brewster to be 31^ below zero, while that of the latter is 1^ 
above zero. The mean annual temperature of the north pole he com- 
putes to be 5^ above zero; but Arago, on the supposition that land 
extends to the north pole, considers its temperature to be much lower. 

When Dr. Elane reached the highest latitude he could attain, 
during the Arctic summer, he observed continually flocks of sea- 
birds winging their way still farther to the north, — leading .him to 
believe that the temperature was milder in the latitudes beyond 
him, and that the pole was surrounded by an iceless sea, such as 
was beheld by his companion Morton. 

found ? Give the case mentioned. 13. What are isothermals ? Do they coincide 
with the parallels of latitude? What is remarked of the isothermals of the 
western coasts of the two great continents? What is said respecting the warm 
equator ? What views have been entertained in respect to the coldest places in 
the Northern Hemisphere? Where are the two coldest localities situated? 
What are their respective temperatures? What were the views of Dr. Kane? 
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14. Xonea of Climate. — Certain important isothermal lines may 
be regarded as dividing the surface of the globe into five lODes of 
climate, — characterized as hat, warm, Umperaie, eold, and frigid. 



The hot atme is bounded on the north and south by the isothermal 
of 79°, and includes the northern part of South America, the middle 
of Africa, the peninsulas of India, and the Indian Archipelf^jio. Here, 
wherever moisture abounds, a rank and luxuriant v^;etation clothes 
the earth ; but where it fails, nothing meets the eye but vast and 
sandy deeerts, glowing with intense heat. Within this zone no snow 
or frost is found at the sea-level. 

Beyoiid this is the warm zone, extending b> the isothermal of 68° 
Fah., and comprising, in the Northern Hemisphere, Mexico, the Gulf 
States, the northern parts of Africa, Egypt, Arabia, Persia, Upper 
India, the Birmese Empire, and Southern China. It possesses the 
characteristics of the hot zone, burning deserta alternating with a 
rich exuberance of vegetation wherever moisture abounds. In the 
Bouthem Hemisphere it includes the central portions of South Ame- 
rica, Southern Africa, and Central Australia. 

Next succeeds the temperate zone, bounded by the isothermals of 
68° and 32° Fah. In the Northern Hemisphere it comprehends a 
vast area of land, including a great part of North America, the 
whole of Europe, and Central Asia. Within it, tropical vegetation 
disappears and the bread-grains flourish. Man here attains his 
highest intellectual, social, moral, and religious development; and 
this region is, consequently, the abode of the dominant races of the 
earth. In the Southern Hemisphere the temperate zone includes, in 
respect to land, the southern portion of South America, the Cape 
of Good Hope, and Southern Australia. 

Beyond this belt lies the cold zone, extending to the isothermal of 
10° Fah., and in the north comprising within its boundaries North- 
west America, the vast region around Hudson Bay, and most of 
Greenland and Siberia. Here the ground, at varying depths, is con- 
stantly frozen; but the powerful heat of the brief summer suffices to 
thaw and warm the surface of the soil to such an extent that wheat, 
rye, and barley grow and ripen. Evergreens are the prevailing type 
of trees. 

14. Whftt do we understand by zones of climate? How are thej characterized 7 
QiTe the HmilH of the respective zone*, and describe them. 

What IB the Bnbjeot of Chapter Fifth? 1. Of how many colore iaarayof 



The friffid zone of climate extends beyond the isothermal of 10° 
Fab., and contains within its limits in the Northern Hemisphere the 
region lying north of Hudson Bay, together with a portion of 
Northern Asia. Here ice and cold reign supreme. Evei^reena are 
found near the southern border of this tract ; but mosses and lichens 
cover the expanse of mingled earth and ice which stretches towards 
the pole. Man, battling with cold, is here dwarfed and undeveloped, 
all his energies being employed to provide for hie lowest physical 
wants. 

Taking a general view in respect to climate, we find that North 
America, Europe, and Asia possess, on the whole, a temperate climate, 
while Africa, South America, and the greater portion of Australia 
may be regarded as having a tropical climate. 



CHAPTER V. 

OPTICAL AND LUMINOUS PBENOHENA. 

1. A BAT of solar light consists mainly of seven colored rays, 
blended together, whioh may be separated by various methods. 
First, by rejradion, when it is turned from its course by passing from 
one medium into another of a diSerent density, — as is shown by suffer- 
ing a solar ray to pass through a solid triangular piece of transparent 
glass, called^ a prism. The light is then decomposed into seven 
principal colors, — viz, ; red, orange, yeltow, green, indigo, blue, and 
vwlel; the red being most refracted, and the violet least Theeecolors 
are called the prismatic colors. 

Light is also decomposed by aheorpiion. A red rose receiving the 
white light of the sun absorbs all the prismatic colors except the 
compound red, which it reflects, and by which it is visible ; and so of 
other colored objects. A white object, as a water-lily, refleett each 
of the prismatic colors in due proportion ; while a black object, as 
charcoal, abaorbt a portion of all of them. When the sunlight passes 
across the edge of a body, it is also broken up into the different-colored 
rays by diffraction. In these and other methods the solar beam u 
separated into its wondrous colors, which, blended together in varied 
proportions, form diat countless variety of hues that adorn the earth 
with its manifold beauty. The land glows with the splendid and 
delicate tints of hloom and flower, its autumnal forests wave in crim- 
son and gold, and through the tropic woods flash birds of brilliant 
and matchless plumage; in waves of green and blue the ocean breaks 
on its shores, strewed with shells of beauteous hues; while the azure 
vault of heaven is spanned by the gorgeous rainbow and is radiant 
with the rich colors of the morning and evening clouds. 

Optical Phenomena. 

2. The optical phenomena of the atmosphere are the Bainbow, 
the Colort of the 8ktf and Clotidt, the Mirage, Aerial Shadouit, Halta, 
and Coronat. 

3. Batnbow. — The rainbow is that arch of colored light which 
is seen when rain is lalling and the sun shining at the same time. 
It is beheld in a direction opposite to the sun ; and an im^inary line 
drawn from the sun through the eye of the spectator towards the 
bow strikes its centre. A different bow is, therefore, seen by each 
spectator. 

When the bow is complete, it consists of two arches of colored 
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light, — ^tbe inner or primary, and the outer or secondary bow, — each 
composed of the seven prismatic colors. In the primary bow the 
red is uppermost, and the violet lowest ; in the secondary, the position 
of the colors is reversed. 

The phenomenon of the rainbow is thus explained. When a ray 
of the sun strikes a falling drop of rain, a portion of the light enters 
the drop, is decomposed into the prismatic colors, is then reflected 
successively from the surface of the drop, and at last is refracted 
again into the atmosphere. The rays of the primary bow come to 
the eye after one reflection and two refractUms; those of the secondary, 
after two reflections and two refroustiona. A tertiary bow, formed by 
two refractions and three reflections, is also possible; but as it is 
situated near the sun, and a great amount of light is lost by so many 
reflections and refractions, it is extremely faint, and is rarely seen. 




RAINBOW,— PRIMARY AND SECONDARY BOWS. 

Supernumerary bows, consisting mostly of green and red arches, 
are at times beheld on the violet side of the primary bow. Four 
such bows were beheld by Dr. Brewster on the 29th of July, 1813 ; 
and two were seen by the author, at Hartford, Connecticut, on the 
5th of August, 1847, at sunset, extending throughout the whole 
semicircular arch. 

The circular form of the bow is due to the fact that the red light, 
for instance, which comes from the rain-drops to the eye of the 
observer, must, in order to be seen, ever make the same angle around 
the imaginary line proceeding from the sun through the eye of the 
spectator to the region of the sky where the bow is observed. The 
red light, therefore, must form a circular arch around this line; 
and so of all the other colors of the bow. Open a pair of tongs, 
and, keeping the legs the same distance apart, turn one leg around 
the other : the latter will represent the imaginary line, the former the 
direction in which any colored ray comes to the eye, and the circle 
described by the revolving leg, a colored arch of the bow. 

The magnitude of the bow depends upon the position of the sun 
in regard to the spectator. When the latter is upon a plain, as 
the ocean, and the sun is in the horizon, a perfect semi-circumference 
is beheld ; but the bow exhibits a smaller part of the circumference 
as the sun is higher in the heavens. When the latter is at the 
altitude of about 42^, only the top of the primary bow is seen. If 

How is the rainbow caused? What are supernuraerary bows? How is the 
circular form of the bow explained ? What is said respecting its magnitude ? 
Are bows seen over cataracts? Give the instances. 4. What are lunar bows? 
Are they brilliant? Describe the one mentioned. 5. Explain the cause t)f the 



the spectator is upon a lofty mountain, he beholds a bow somewhat 
greater than a semi-circumference. 

Beautiful bows are beheld in the spray that rises from cataracts. 
The falls of Tequendama, in Bogota, are spanned by rainbows; 
and the clouds of mist that ascend from Niagara are resplendent 
with arches of colored light. 

4. liViiar and other Bows. — These are formed in the same way 
as the preceding ; but, on account of the feeble light of the moon, 
they are quite rare and the colors indistinct. Tyerman and Bennet, 
on the 11th of September, 1821, beheld at sea a remarkable phe- 
nomenon of this kind. It appeared as a complete semicircle, and 
was attended for a few moments with a secondary arch : the prevailing 
colors were green and orange, but were faint compared with those of 
the solar bow. 

5. CaoIofs of the Atmospliere and Clouds. — The rays of the 
sun, on their way to the earth, pass through the atmosphere, whose 
strata differ in density, and they are consequently refracted and 
decomposed, as when they traverse a prism. The red and orange 
rays are least refracted, but the blue and violet deviate most from 
their original directions, and are, consequently, dispersed throughout 
the atmosphere, and, being reflected from its particles, impart to 
the sky its azure hue. 

The intensity of the blue tint of the atmosphere increases from 
the horizon to the zenith ; for the light vapors that settle down 
towards the earth and mingle with the atmosphere lessen its bril- 
liancy. For a similar reason, the sky in the temperate regions has 
a paler tint than in the tropics, where the vapors, under the high 
temperature that there prevails, are perfectly absorbed, and the 
heavens glow with the richest azure, as in Italy and California. In 
the Arctic climes, where the atmosphere is rendered pure by the 
precipitation of the vapor, the same result occurs ; and the skies of 
Spitzbergen rival at times, in their deep azure, those of the tropics. 

As we gradually ascend above the sea-level, and leave the vapors 
below, the intensity of the color of the sky increases, until at 
very lofty heights the heavens appear black ; for then the greater 
portion of the atmosphere is below the observer, and there is but 
little above to reflect the blue light. Upon the Alps, De Saussure 
noticed the vivid blue of the sky ; and at Zinchin, amid the Hima- 
layas, 16,000 feet above the sea, the sky appeared to Moorcroft of a 
black color. 

If we look at a lamp through a thin piece of porcelain, it appears 
of a red color ; because the porcelain has absorbed all the colors in 
the light that comes from the lamp, except the red. In like 
manner, at dawn and sunset, the solar beams, traversing the misty 
atmosphere and the clouds that float within it, lose by absorption 
all their colored rays, except the most refrangible, as the red and 
orange. These, penetrating the. clouds, are reflected from their 
atoms, and cause them to glow with their own rich hues. 

On this account, the most common colors of clouds are red, orange, 
and yellow, with their various shades ; but at times they are radiant 
with many other hues, and in California and India the sky is often 
adorned with green and violet. 

6. Mirage. — This name is given to that optical phenomenon in 
which objects are seen both above and below their true positions. 
Ships are beheld high in the air ; troops of soldiers march in the 
clouds; long lines of coast are raised above the level of the sea; the 



blue color of the atmosphere. State what is said of its variations in brilliancy. 
How are they caused? and give the illustrations. How are the colors of clouds 
accounted for ? What are the most usual colors, and why ? 6. What is the 
mirage ? 
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fiery desert U changed to a cool and tranquil lake, shaded by verdant 
groves ; and cities, with their splendid array of palaces, towers, and 
arches, are mirrored in the quiet waters of the adjaceut sea. 

Numerous instances of this phenomenon are od record. When 
Captain Scoresby navigated the Arctic seas, in 1822, he recognized 
his father's ship, the Fame, by its inverted image in the air; though 
it was afterwards found to have been at that time thirty miles 
distant, and seventeen miles beyond the horizon. 

A singular mirage is mentioned by Rozel, which he witnessed in 
Algeria, on the 27th of June, 1830, During a review of the French 
troops, as he looked along the line of soldiers, he beheld another 
line above it, exactly similar, — more faint, but perfectly distinct. 
But the most extraordinary spectacle of this kind is the celebrated 
Fata Morgana, which is seen at Reggio, in the Strait of Messina. 
Under favorable circumstances, a spectator there beholds, on the 
surface of the sea, an image of the city, with its towers, palaces, and 
terraced heights, distinctly mirrored on the waters, and also hang- 
ing in the air, when a veil of mist floats above them. 



':.^^ 



The miri^e of the desert — called by the Arabs «era6, or " deceitful" 
— frequently presents such a perfect illusion that it is difficult to dis- 
tinguish the real object. During the march of the French army 
under Bonaparte over the sandy plains of Egypt, the villages ap- 
peared to be surrounded by an extensive lake bordered by verdant 
fields, while beneath each village was an inverted image of the same. 

The Hon. Mr. Elphinstone, in his account of his embassy to Cabul, 
thus describes this phenomenon : — " We had made a march of thirty 
miles to Moujgur : the heat of the afternoon was intense, and we 
halted, as usual, on the naked plain, to take refreshments. Toward 
evening many persons were astonished at the appearance of a long 
lake enclosing several little islands. Notwithstanding the well- 
known nature of the country, many were positive it was a lake, and 
one of the surveyors took the bearings of it." 

The cause of the mirage is explained as follows. When the 
strata of the atmosphere difi'er in temperature, they differ also in 
density, and the rays of light which then pass through or are 
reflected from them are consequently changed in direction. On this 



account, an object will appear out of Its true position, since ve 
always see it in the toH direction in which the rays that proceed 



from it come to the eye. Thus, the blade of an oar in the water 
appears above its true position, and standing before a mirror we see 
ourselves apparently behind it. 

In the polar seas, the temperature of the air directly above the 
water increases, at times, with the height. Rays of light proceeding 
upwards from a ship will, in this case, be refracted downwards more 
and more, until they are at length reflected to the earth, and may 
reach the eye of an observer far distant from the ship. An image 
of the vessel may then be seen in the air, inverted, if the rays cross 
each other, as in the case of the mirage observed by Scoresby. 

In the desert the conditions of temperature and density ai-e fre- 
quently reversed, and the rays of light proceeding downwards from 
objects are reflected upwards, and form images below them. Mirages 
are also caused by reflection, as the Fata Morgana, which is attri- 
buted to the reflection of the rays of light from the surges of the 
sea and of the vapor. 

7. Aerial BbmdowH. — The shadows of objects, mi^nified by 
reflection, are sometimes seen projected upon the clouds and sky. 
On the 14th of August, 1849, as a party were standing in front of 
the Mountain House, at Catskill, New York, each person beheld his 
own shadow, of huge dimensions, cast on the clouds before him. 
In Perthshire, in Scotland, north of the village of Comrie, there 
stands upon the lofty hill of Dunmore an obelisk seventy or eighty 
feet high. On the 21st of August, 1820, a perfect shadow of this 
hill and obelisk was distinctly projected on the northern sky, at the 
distance of two miles. This aerial picture was visible for the space 
of ten minutes. The colossal phantom of the Brocken, so famous 
in German legends, is au appearance of the same kind. 

8. HaloH. — Halos are circles and combinations of circles, of 
prismatic colors, surrounding the sun and moon, — the violet being 
the outer color, and the red the inner. The breadth of the ordinary 
halo is about half the distance from the horizon to the zenith, and 
the extraordinary halo has twice this extent. At times this phe- 
nomenon is quite complicated, and the ordinary and extraordinary 
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halos are then beheld eimultaneouBly, while other colored circles 
are seea touching and intersecting thera. Wherever the circles cross 
each other, the light accumulates, and brighter spots occur, termed 
parhelia and paraaelena, or mock suds and moons. 



We have seen that the light cirrus clouds probably consist of ice- 
* crystals; and halos can be satisfactorily explained by supposing a 
stratum of such crystals floating before the sun, and that the rays of 
the latter, in their passage to the earth, are refracted and decom- 
posed by traversing these minute prisms. If we gaze at the moon, 
or a street-lamp, through the frost-work on a pane of glass, a halo 
is seen around those objects, caused by the refraction of their light 
in passing through these delicate ice-prisms. Aa analogous phe- 
nomenon ia presented at rare intervals when the sun is near the 
horizon. It is an upright column of light, of great beauty, tinged 
with prismatic hues ; and with it are sometimes seen images of the 
sun, which rival the true sun in splendor. 

At 8t. Paul, Minnesota, there was seen in December, 1850, from 
sunrise to sunset, the extraordinary spectacle of the sun attended 
by two images of such intense brightness that the three orbs ap- 
peared to be equally brilliant. 

9, Coronas. — Coronas, like halos, are circles of prismatic light 
surrounding the sun and moon ; but they difler from them in several 
particulars, being much smaller and less complicated, while the 
order of the colors is reversed. 

Coronas are seen when light vapors partially veil the sun and 
moon : they are more frequently beheld encircling the latter, for the 
eye is usually too much dazzled by the brightness of the solar light 
to detect the faint hues of the corona. It is very rarely the case 
that the corona displays all the prismatic tints. 

Coronas are caused by thediffraction and decomposition of the solar 
or lunar rays as they pass between the globules of vapor that form 
the haze which veils those luminaries. Anthelia, or coronas opposite 
to the sun, are frequently beheld when the shadow of the observer 
ia cast upon a mist or cloud. Some of these phenomena are exceed- 
ingly beautiful. Scoreshy beheld coronas in the polar regions, on 
the 23d of July, 1821, when no less than four concentric prismatic 



What analogous phenomenon is mentioned? Give Ihc illtislnlion. 9. What 
are eoTonaar liow do ihey differ from haiosV When nn? iliuv Been ? How 
are they caused? Describe aolhelia. Give irwtancea. Ilowilutliey originate? 



circles surrounded the shadow of the Bead df the observer. A similar 
phenomenon was seen by Mr. Green, the aeronaut, at the height of 
more than two miles, the shadow of the balloon on the upper surface 
of the clouds being surrounded by three circlea glowing with all the 
hues of the rainbow. To expl^ the cause of anthelia, we have 
simply to suppose that the rays of light, after being diiTracted, are 
also reflected from the surfaces of the globules of vapor. 

LuHiNocs Phenomena. 

Under this class may be included Meteorites, Shooting Starg, and 
the Ignis-Fatunt. 

10. nef«oiitea. — ^Meteorites are solid fiery bodies, which sweep 
through the atmosphere with great velocity, and are commonly at- 
tended by a luminous train. Explosions generally occur, by which 
fragments are detached and descend to the earth. These are called 
meteoric atones. 

It appears, from the researches of men of science, that these phe- 
nomena have been constantly taking place from the earliest times, 
in all parts of the globe, and that scarcely a year passes without 
their occurrence. 

According to Livy, a shower of stones fell upon Mount Alba in 
the reign of Tullus Hostilius, about 650 years before Christ ; and 
another is mentioned by Ceesar that descended at Acilla, in Africa, 
600 years afterwards. Many writers describe the appearance of a 
luminous meteorite that passed near Milan in the year 1510: 
the phenomenon was attended by a fall of stones in number about 
twelve hundred, two of which weighed respectively sixty and one 
hundred and twenty pounds. 

On the 1st of May, 1860, a meteorite passed over Northwestern 
Virginia and Southeastern Ohio. - It appeared as a blazing ball of 
fire, was followed by a brilliant train of light, and exploded with a 
loud noise, which was heard over an area 150 miles broad. At New 
Concord, in Muskingum county, a loud report was first heard, like 
that of a cannon, which was followed, at intervals of a few seconds, 
by iwent^three distinct detonations, when the sounds became blended 
together and resembled the roar of a rail way -train. After these 
explosions, a large number of stony fragments fell throughout an 



area ten miles long and three miles wide. The largest stone (which 
b represented in the cut) weighed one hundred and three pounds, and 
penetrated into the earth between two and three feet. It is now in 



10. What are meteorites? What are the fr^menlg called? What appeaw 
from the researches of scientific men? Wliat histancts of the fall of mclHiriles 
are mentioned? Uf what do meteoric at 
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the cabinet of Manetta College. The height of the meteorite above 
the earth, aocordiDg to the computations of Professor Evans, was 
about forty miles, and its diameter was nearly two thuut^and feet. 

The fragments that iall from meteorites are sometimes composed 
almost entirely of malleable iron. A large mass of this kind, found 
in Texas, and weighing 1635 pounds, is now in the cabinet of Yale 
College. 

Meteoric stones have the same general appearance, helug coated 
with a black, shining crust, and when subjected to analysis they are 
found to consist of the same elementary substances. 



11. SbtMitliis Star*. —Shooting stars, or meteors, are luminous 
bodies that are seen darting noiselessly through the sky, followed by 
a bright train, and at times attended by dazzling coruscationa. 
They differ from meteorites in being usually unaccompanied by esplo- 
sioDs; and no portion of a meteor has ever been known to reach the 
earth. Solitary shooting stars are of common occurrence ; but there 
are certain times in the year, as the 9th and IQth of August and 
the 12tb and 13th of November, when they are very numerous, and 
hundreds may be seen from a single point of observation, flashing 
in splendor through the heavens. Displays of surpassing grandeur 
have also been noticed, which it is supposed recur after intervals 
of about thirty-three years. 

On the 12th of November, 1799, Humboldt and Bonpland 
beheld, at Cumana, in South America, thousands of falling stars, 
which illumined the sky for the space of four hours. Their flight 
was marked by a luminous path, which continued visible for the 
space of about eight seconds. A few of these bodies exploded, but 
nearly all disappeared without scintillation. 

On the 12th and 13th of November, 1833, another star-shower 
occurred, which was still more magnificent. It was beheld from 
Canada to Jamaica, and irom the 61at to the 150th degree of west 
longitude, and for the space of seven hours the heavens blazed with 
an incessant discharge of fiery meteors, many of them equalling in 
size and brilliancy the largest stars. It was estimated that at this 
time no less than 240,000 meteors fell. 

The recurrence of this extraordinary phenomenon in 1866 was con- 
fidently predicted by meteorologists. In America the display of me- 
teors was not remarkable; but magnificent star-showers were beheld 
in Scotland and Syria on the morning of the 14th of November. 

The apparent size of these bodies ia at times very great; for 
during the November shower of 1833 an immense luminous globe, 
which seemed as large as the full moon, swept across the sky. 



What U Raid of their Kenentl appearance and conntiliition ? II. What are 
Hhootins Htera? Are nolilary iihootinjt rtara frequent? What in said of the 
annual ataplay? When do eitraordinary Htar-Rhowem occur? Mention what 
iliHaid respecting them. (Jive the variouti theorien reBperting tlie origin of me- 



Shooting stars are usually visible but for a few seconds; but instancea 
have occurred when they have continued in sight for more than an 
hour. Such was the meteor beheld at the Harvard Observatory on 
the night of the 30th of September. 1850, which was firat seen by 
the famous vocalist Jeuuy Lind. It appeared a little before nine 
o'clock, and, passing through various changes, continued visible 
until afler ten o'clock. The preceding cut represents the succeaaive 
transformations of this meteor, beginning with figure 1. 

Various theories have been proposed to account for the origin of 
meteorites and shooting stars. Some philosophers suppose meteor- 
ites to be thrown from the moon, and others from volcanoes; while 
according to another hypothesis they are simply bodies revolving, 
like the moon, around the earth. The meteoric showers of Novem- 
ber are attributed by Professor Olmsted to bodies of this kind. 
Meteoroli^ists, however, are now inclined to adopt the view of 
Chladni, according to whose theory millions of small bodies exist, 
which revolve around the sun in the same manner as the planets. 
They are not uniformly difi^ised through space, but in some r^OQS 
are scattered, and in others are grouped together in vai^t numbers, 
constituting rings about the sun, many of which cross the orbit of 
the earth. Interspersed with these small bodies are solid masses of 
considerable size. 
The various meteoric phenomena are supposed to arise as follows : — 
When the earth, in its annual progress, passes through the regions 
here these bodies are thinly difi\ised, they are attracted by the 
earth, and descend through the atmosphere with such velocity that 
they ignite, and are consumed. Under these circumstances, the 
ordinary phenomeuon of shooting stars occurs. When the earth 
traverses the densely-crowded zones, star-showers are beheld; and 
should any of the large solid masses enter the atmosphere of the 
earth, they also become infiamed, and the fiery meteorite rushes 
through the sliy. 

According to Professor Newton, of Yale College, the August 
ring contains no less than 300,000,000,000,000 meteoric bodies. 

12. ICMls-Fatnaa. — The Ignis-Fatuus, commonly called Jack-o'- 
Lantem, or Will-of-the-Wisp, ia a flickering, movable light, which 



Is seen hovering over burying-grounds, battle-fields, and low meadows 
and marshes, and is generally of a pale-red or bluish color. 



teoritea and shooting stars. How doex ProfcAsor Olmnled acconnt for the 
November meteors? Stale the theory of Chladni. Of how many meteoric 
bodieoiH the AiigiiM ring Kiippoaed to conBixt? 12. What inthelgnis-FatuusT 
Give the illustration. 
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In May, 1821, a very fine display of the ignis-fatuus was witnessed 
by M. Doe, in the marsh of Chapelle-aux-Pianehes, in France. It 
resembled a pyramid of pale red light, ten or twelve feet high, and 
was so bright that a person could read by it ; but it had no heat. 

The ignis-fatuus has been supposed to arise from the inflammable 
gas caused by the decay of animal and vegetable substances, and 
which ignites spontaneously when it comes in contact with . the 
atmosphere ; but, inasmuch as it is generally unattended by heat, it 
is to be regarded rather as a simple phosphorescence. 

13. Relation of the Sunlight to the Atmosphere and 
K»^iiral Ohjeets. — If neither the atmosphere and its vapors, nor 
the various objects of nature, possessed the power of decomposing 
and diffusing the solar rays, the sky would lose its azure, its gorgeous 
clouds and arches, and the earth would be divested of her robes of 
beauty. Nor is this all; for without the atmosphere "the sunshine 
would burst upon us in a moment, and fail us as soon, removing us 
in an instant from midnight darkness to insufferable light. We 
should have no twilight to soften and beautify the landscape, no 
clouds to shade us from the scorching heat." 
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1. Eleetrieity. — Electricity is classed with those universal and 
powerful agencies of whose nature we are ignorant, and which are 
known only by their effects. It is seen in one of its simplest develop- 
ments when sparks are elicited by the rubbing of a glass tube with a 
piece of silk, and is displayed in the grandest forms when the vivid 
lightnings illumine the darkness of the storm. 

Electricity exists in two states, vitreous and resinous, or positive 
and negative, which are developed simultaneously : thus, when it is 
produced by friction, the rubber has one kind of electricity, and 
the body rubbed the other. Bodies which are similarly electrified 
repel each other, but when differently electrified attract. 

If two bodies highly charged with electricity, one negatively and 
the other positively, are free to move, they approach one another, 
and at length, with a flash and a report, each body imparts to the 
other a portion of its own electricity, receiving from the other an 
equal amount of the opposite kind. An electrified body, in prox- 
imity with one that is not electrified, induces on the nearest side 
of the latter that kind of electricity which is opposite to its own. 
This process of developing electricity is called induction. 

Substances like metals, water, fresh vegetation, and living animals, 
which transmit electricity with facility, are termed conductors; those 
through which it passes with diflSculty, as giUta-percha, lac, glass, 
silk, and dry air, are called non-conductors, or insulators. The 
atmosphere when dry is an exceedingly good non-conductor. 

Electricity pervades all bodies ; but in their natural state the two 
kinds of electricity neutralize each other, and its presence is not, 
therefore, manifested. 

2. Origin. — Atmospherie Electricity^ — No mechanical or 
chemical change can occur without the development of electricity ; 



What IB Raid respecting the origin of the ignis-fatuus ? 13. What is said of the 
relation of the sunlight to the atmosphere and natural objects? 

What is the subject of Chapter VI. *? 1 . What is said of electricity ? Describe 
the different states of electricity, how they arise, and the effects of electrified 
bodies on each other. What is induction? What are conductors and non- 
conductors? Where is electricity found? 2. State what is said in regard to its 



and in the great laboratory of the globe it is produced to an im- 
mense extent. Friction, arising from every motion, is one source 
of atmospheric electricity. The ripple of the tiniest brook, the 
long line of breakers that thunder on the shore, the winds that chafe 
the mountains and rock the forests, and the fury of the ocean, all 
produce electricity. 

Evaporation is another cause, and one which is most energetic; 
for a vast amount of vapor is constantly rising from sea and land 
and filling the recesses of the atmosphere. When this vapor is con- 
densed, and is restored to the earth in the form of rain, fog, dew, 
snow, and hail, electricity is again developed ; and in condensation 
we recognize a third source of atmospherical electricity. Its amount 
is still further increased by the processes of combustion and vegeta- 
tion ; for wherever a fire is kindled, or a plant springs from the soil, 
electricity is generated. The electricity produced in a day from a 
field six hundred square feet in extent, and in full vegetation, is 
estimated by Pouillet to be sufficient to charge a powerful battery. 

3. Electrical Condition of the Atmosphere. — It appears, 
from numerous experiments, that the electricity of the atmosphere 
in its ordinary state is positive, and that it increases in intensity with 
the altitude. It is, however, subject to great and rapid changes in 
this respect. From the observations of Schiibler of Stuttgard, it 
has been shown that electricity is more intense during storms than 
in fair weather, and often changes suddenly at these times from 
positive to negative, and the reverse ; but in cloudy weather unat- 
tended with storms, it is positive. The electricity of the atmosphere 
is stronger in winter than in summer, and twice in the day it also 
changes in strength, being most intense about eight a.m. and eight 
P.M., and weakest near sunrise and a little before sunset. The earth 
is charged with negative electricity. 

4. Thnnder-StorntB. — When large bodies of air, differing in 
temperature and charged with humidity, are rapidly combined, as 
by the action of winds, a sudden and powerful condensation occura, 
and electricity is developed on a vast scale. As the clouds form and 
the rain descends, it plays in vivid lightnings amid the darkness of 
the storm, followed by the roll and crash ol' the thunder. 

As the combinations that produce the storm decrease in energy 
from the equator to the poles, thunder-storms are less violent and 
frequent in the high than in the low latitudes. Thus, they are very 
rare in Greenland, according to Gesecke ; while sixty occur yearly 
in Calcutta. 

During the Mexican War, an incident befell a detachment of sol- 
diers, on their march from Mexico to Vera Cruz, which strikingly 
illustrates the intensity of the tropical thunder-storm. It is thus 
related by the surgeon of the regiment : — 

*' A singular occurrence took place near the end of our first day's 
march from Puebla. The clouds gathered in the mountains on our 
right, and the distant thunder warned us that the usual afternoon's 
rain would soon be upon us. I was riding in the rear of the troops 
with another officer, when, at the distance of half a mile from our 
camp, the storm burst suddenly upon us, the lightning blazing down 
in vivid columns followed quickly by sharp reports of thunder. I 
felt a sudden bewilderment, and then lost all consciousness. I was 
aroused from my stupor by some officers, who asked what could be 



origin and extent. Mention the chief sources of atmospheric electricity, and 
state what is said respecting them. 3. State what is said of the electrical con- 
dition of the atmosphere. With what kind of electricity is the earth charged? 
4. Explain the origin of thunder-storms. Where are thunder-storms most fre- 
quent and violent ? Give proofs respecting their frequency. Give an account 
of a thunder-storm near Puebla. 
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done for myself and the soldiers. I turned my eyes upon the regi- 
ment, and beheld a most appalliag sight. One entire company was 
stricken to the earth, their arms lying in irregular heaps beside them. 
The scene appeared like that of a battle-held that had been raked by 
the enemy's batteries. Very soon I was able to give directions to 
relieve the eufierers, and was rejoiced to find that most of them were 
only shocked by the electric fluid that had run along the ground." 

5. The- lilghtBlng-Strobe. — When electricity is generated id 
the atmosphere, it accumulates on the surfaces of clouds that float 
within it, as the air itself is a non-conductor. Some clouds are 
charged negatively, and others positively; and if two clouds difier- 
entiy electrified gradually advauce towards each other, they are mu- 
tually attracted, and the intensity of their respective electricities is 
increased. As they continue to approach, the electric attraction at 
length becomes so great that the resistance of the intervening air is 
overcome, and the two- electricities combine in a flash of lightning, 
which is followed by thunder. The same interchange takes place 
between the earth and the clouds. 

Arago divides lightning into three kinds, — tigzag, ball, and sheet 
lightning. Zigzag lightning is common : it appears like a broken 
chain, is sharply defined, and often forks or separates into distinct 
brauehes between the clouds and the earth. From the experiments 
of Arago, the velocity of zigzag lightning has been ascertained to be 
at least 250,000 miles per second. 

Ball lightning is a rare phenomenon, in which the electricity is 
seen like a globe of fire, and advances with a slow motion. An 
instance of this kind was witnessed by Captain Home, of the ship 
Dyer, at 11.30 p.m. on the 14th of November, 1852, in 37" 40" north 
latitude, 16° 57' west longitude. The wind was then blowing from 
the southwest, and the weather squally, when a globe of fire about 
the size of a thirty-two-pound cannon-ball was seen coming from 
the northeast, which struck the foretopsail of the ship and burst 
with a report like that of a cannon. 

Sheet lightning is most common, and happens when the flash 
expands and difi'uses a glow of light over the clouds, rendering 
their outlines distinctly visible. The silent flashes of light that 
illumine the horizon for hours during the serene evenings of summer 
have received the name of heat lightning, and are regarded as the 
reflection of the lightnings of distant storms. It is evident, however, 
that sometimes during sultry weather, when the air is rarefied and 
humid and becomes an imperfect conductor, this phenomenon arises 
from the noiseless interchange of electricity between the atmosphere 
and the earth. 

6. Thoiider. — When the lightning-flash occurs, it produces, by 
its expansive force, a sudden and powerful displacement of the 
particles of the atmosphere along the line of its passage. Into this 
partial vacuum the air rushes back ; and the thunder is regarded as 
the effect of the violence of the collapse. The roiling of thunder 
arises from reverberations, and also from the circumstance that the 

' reports from different points in the path of the lightning reach the 
ear in succession. The thunder follows the lightning, because the 
velocity of light is 192,000 miles per second, while that of sound is. 
only about 1142 feet per second. According to Petermann, the 
loudest thunder can scarcely be heard at the- distance of ten miles. 

7. Effect* of LightnlDg. — Lightning destroys life, inflames com- 
bustibles, fuses metals, vitrifies sand, ruptures and displaces heavy 



6. How i« llie phenomenon of lightning accounted for? Mention the different 
kinds of llghlning. What is said of tiio velocity of ligiag lightning? De- 
scribe each kind, and give an inxtance of liall lightning. What ix heat light- 
ning? 6, How it thutider caused? Whence ariaea the rolling of thunder? 



bodies, and renders iron magnetic. A striking instance of ita 
mechanical effect was displayed when St. Bride's Church, Londou, 
was struck, on the 18th of June, 1764. A stone weighing seveoty- 
two pounds was then projected from the steeple one hundred and 
fifty feet in falling the distance of two hundred feet. The steeple 
was BO greatly injured that eighty-five feet of it had to be rebuilt. 
In one place twelve hand red- weight of stone was thrown down. 

8. Electric Action oftke WlrM of tbe Telegrai^k. — Atmo»- 
pheric electricity afl'ects the wires of telegraphs. The electricity 
developed during a snow-storm has been known to work the tele- 
graphic machines ; and in thunder-storms, violent explosiona ofteD 
occur not only when the wires are actually struck, but by the induc- 
tive action of a storm, without any transfer of electricity. 

On the 10th of July, 1851, during a thunder-storm, one of 
the telegraphic offices in Hartford, Connecticut, appeared in a blaze 
of light. It was caused by electric sparks flashing rapidly from the 
wires, with reports like pistol-shots, and which were sufficiently in- 
tense to scorch the window-frames where the wires entered the office. 

9. St. Elmo's Fire. — This name is given to those pale flames, 
attended at times by hissing noises, that tip the extremities of 
objects during a highly electric state of the atmosphere. It is a 
peculiarity of electricity that it seeks to escape by points; and when 
any portion of the surface of the earth is intensely electrified, the 
interchanges between the atmosphere and the earth are most 
energetic at the extremities of prominent objects, as the summits of 
mountains, the tops of masts, tbe points of spears, sjid the heads of 
persons. 



Ceesar relates that during the African war, in the month of 
February, a storm of hail occurred, in the second watch of the night, 
when the spears of the fifth legion appeared as if tipped with fire. 
In 1835, on the 9tb of March, a fine display of this phenomenon 
was beheld on board tbe Royal William steam-ship, on her passage 
from London to Leith, during a storm of sleet and wind. Seven 
balls of fire were seen upon the masts and cross-trees. They con- 
tinued visible for an hour, and appeared to the seamen who ascended 
the masts to examine them, to hiss like heated iron when plunged 
into water. 

10. Ll(litaliig-Rod. — In 1752, Franklin made his celebrated 



Why doe* thunder follow lightning? How far can the loudest thunder be 
heard? 7. Describe the effects of lightning. 8. Describe llie action of elec- 
tricitY ui)oii telegraphic wires. 9. Describe ilie phenomenon called St. Elmo's 
Fire.' Give llie instances mentioned. 
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electric experiment of drawing lightning from the clouds hy the 
aid of a kite which was raised upon the approach of thunder- 
Btorms. By means of the lightning obtained in this manner, he 
performed all the common electrical experiments, thus proving the 
identity of lightning with electricity. 

The invention of the lightning-rod was the fruit of this discovery. 
Tltis instrument is simply a, metallic rod erected upon buildings and 
itiS masts of ships. It should be point«d at the upper end, rise 
above the objects it is designed to protect, be continuous, and ter- 
minate below in water or moist earth. It affords protection from 
lightning because the electricity, in its passage between the clouds 
and the eaith, is transmitted with greater facility through the rod 
than through the building or vessel on which it is erected. Accord- 
log to the rule of the French Institute, the lightning-rod protects a 
space around it to a distance equal to twice its height. 

11. Tk« Aurora Boreallx, or Nortbent Ugfat. — The Aurora 
is a luminous phenomenon, of great beauty, beheld in the northern 
sky. The same splendors are also seen in high southern latitudes, 
and receive the oame of the Aurora Australis, or Southern light. 

The aurora consists, when most brilliantly displayed, of a dark 
segment, bordered by a luminous arch, which is subject to constant 
changes. Now at one extremity, and now at the other, and again at 
intermediate points, clouds of light suddenly appear, and stream 
upward firoin the arch like tongues of fire. These luminous 
streamers, glowing with tints of crimson, yellow, and green, move 
back and forth upon the auroral bow, and, darting far up into the 
sky, with a tremulous motion, apparently unite, forming a brilliant 
mass of light, called the crown, or corona. 

The aurora then appears in its greatest splendor, the sky resem- 
bling a fiery dome supported by undulating pillars of fiame, while over 
all waves and coruscations of prismatic light pass in quick succession. 
In the ordinary auroras seen in the temperate climes, the corona 



is not found, and the brightest tints are wanting: yet at times 
within these limits splendid exhibitions occur. In the polar regions 
they are beheld in the greatest magnificence ; for there the arches. 



10. What WM Franklin's diacover? in respect to lightnins? What did he 
invent? Dexcribe the ligbtcing-rod, and show why it affordB protection from 
lightning. To what extent will a rod protect 7 11. What ie the Aurora Borealis, 
and the Aurora AuBtrelia? Describe this phenomenon. What ia said of its 



their vivid streamers flushed with the richest prismatic hues, are 
seeu passing successively over the heavens and forming brilliant 
curtains of light. No less than nine such arches were seen at once, 
by M, Lottin, at Bossekop, in West Finmark, hanging behind each 
other, their luminous folds extending across the sky. 

One of the most extensive and splendid auroral exhibitions on 
record is that which occurred on the 2d of September, 1859, and 
continued till September 4th. It extended over every meridian of the 
Northern Hemisphere, and was seen from about the 60th degree of 
north latitude to the 50th d^ree of south latitude. Throughout the 
whole of this vast region the aurora was displayed in all its varied 
phases of magnificence and beauty. Luminous arches spanned the 
heavens, resting upon crimson masses of light ; streamers brilliant 
with hues of crimson, scarlet, orange, yellow, green, and purple, 
flashed upward through the sky ; while high in the heavens glowed 
the auroral crowns. 

At Lunenburg, Massachusetts, says Professor Rogers, the display 
attained its highest magnificence. The dome of the heavens was 
hung around with white, golden, and rose-tinted streamers, converging 
from all quarters towards the magnetic pole. Over the glowing 
stripes of this marvellous pavilion there came broad flashes of the 
richest crimson light, imtil it suffused all the upper part of the sky 
and nearly the whole southern portion bf the heavens. 

12. Origin. — The aurora is supposed by many eminent philoso- 
phers to be electric in its origin ; while others regard electricity 
as a result of the aurora, and not the cause. The first view is greatly 
strengthened by the decided electric phenomena that marked the 
great aurora of 1859. All the varied and well-known effects of 
electricity were then exhibited on a grand scale. Such powerful 
electric currents were developed by the aurora on the telegraphic 
lines that in many places all communications were interrupted, 
streams of fire flashed forth from the wires, combustibles were 
ignited, and severe shocks received by the operators. In several 
instances the ordinary battery was dispensed with, and the auroral 
current was employed for working the telegraph. 

13. Vmea of Electridtj. — For ages the electricity of the globe, 
displayed in the aurora and the thunder-storm, was only an object 
of admiration or terror, and mankind were in the most profound 
ignorance of its laws and phenomena. But within a century-the 
researches of philosophers have thrown a flood of light upon the 
subject, and we are beginning to see in this mysterious influence a 
useful and mighty agent, which, like the nervous fluid in the body, 
works through the complicated organism of the globe, moulding, 
controlling, and energizing all things, and contributing its powerful 
aid to the progress of mankind. 

Currents of electricity, circulating around the earth, render it a 
magnet, and cause the compass-needle of the mariner to point to the 
northern magnetic pole. Upon this little instrument, thus directed, 
depends the commerce of the world. Man has subdued this mighty 
power, and It now works at his bidding. Metals, in every form that 
art can devise, are plated with gold and silver by the action of elec- 
tricity. It facilitates, also, the operation of the press: the pages 
before us are printed from a copy of the original type, taken by the 
moulding power of electricity. But, more than all, across conU- 
nents and through the depths of the ocean we now speak to each 
other by the telegraphic wire. 



is said reBpecling the uees of electricity ? 
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PART SIXTH. 

THE UFE OF THE QLOBE AND ITS D^TRIBDTION. 

Thus far we have treated chiefij of inorganic matter, existing 
in the forma of Zjand, Water, and Air, and moved only from vnthout 
by chemical and mechanical forces. We are now, bo far as relates m 
its distribution over the globe, to consider organized matter, endued 
with life and influenced firom vtUhin. Lowest in the scale is the Piant, 
moored to the soil, though gifted with vitality; next the Anijnal, which 
in addition to life poeeesBes instinct, will, and the power of voluntary 
motion ; and lastly, at an immeasurable distance, comes Man, endowed 
with intellect and an immortal soul. This department of Physical 
Get^raphy is, therefore, naturally classed under three divisions, — 
namely. Geographical Botany, Geographical Zoology,' and Ethnology} 



QEOaftAPHICAL BOTANY. 



1. Tesetetion extends all over the globe, existing under the moat 
diversified conditions of heat, light, and moisture. In the equa- 
torial and tropical regions, wherever moisture abounds it flourishes 
in unrivalled magnificence and splendor. The stately trees of the 
forest glow with blossoms of scarlet, purple, blue, pink, and golden 
hues, beautifully contrasting with the dark green of the glossy leaves. 
Bright orchids bloom amid the branches, and huge serpent-like creep- 
ers, wreathed and clustered with brilliant flowers, entwine the trunks 
and trail from tree to tree, till the forest overflows with its wealth 
of beauty. On the rivers floats the magnificent lily the Victoria Regia, 
whose leaves are six feet long, and its flowers of blended white and 

' and loga», a " diacoume." 
' and logof, a " dineourac." 



What ia the subject of Part Sixth? I. What is the nature of the forms of 
matterwhich have thus tar been diticiiHiied? What are we now to consider? 
Under what conditions doefi it exist? How is tliis part of Phriiical Get^raphy 



crimson twenty-three inches in diameter ; while the banks of the st 
are fringed with flowering trees, like the Astrapme, which stretch over 
the water their broad- 
leaved branches, vivid 
with thousands of 
globular rose-tinted 
blossoms. 

Passing from the 
equatorial to the tem- 
perate climes, the forms 
of vegetation are en- 
tirely changed, and its 
beauty is more sub- 
dued. The forest no 
longer consists of flow- 
ering evergreens, but 
in their place rise the 
oak, ash, maple, birch, 
chestnut, elm, beech, 
and walnut, which 
shed their foliage at 
the approach of winter. 

Here theapple, pear, 
plum, cherry, and 

peach abound,and the •-■^■~-- 

vine yields its rich hihauta CLimifQ hjht. 

fruitage. The reed-like grasses of the tropics pve place to a soft and 
tender herbage, the bright green meadows are enamelled with lovely 
flowers, and abundant harvests of grain wave over the well-tilled soil. 

Advancing from the temperate to the polar climes, tall forests of 
fir, pine, and birch are seen clothing the mountain-sides, as in Central 
Russia, Norway, British America, and the Northern United States; 
but many kinds of trees and grains have disappeared. In the polar 
zone there are no forests; but low flowering annuals, such as the saxi- 



divided? Of what does Chapter I. treat? 2. What is said of the exlenlof 
vqfelation 7 Where is it most liiitnriant and splendid 7 Describe the vegetation 
of the tropical, temperate, and polar climes. 
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^tttges, gentians, epireie, and chickweed, spring up and bloaeom with 
wonderful rapidity during the brief arctic summer. In the coldest 
latitudes, lichena and mosses spread over the rock and frozen soil, 
while hardy microscopic plants, of crimson hues, grow amid the snows 
with a Burprisiug vigor. 

2. Spe«l«fl. — These diversified conditions of vegetable life are 
marked by different species, and each clime has its own peculiar type 
of v^etation, termed its fUira (from the Latin word jlora, a " flower"). 
To describe the various claesee of vegetable forms, and their distribu- 
tion over the earth, is the province of Geographical Botany. 

W^ith the progress of discovery and research, the number of the 
known species both of plants and animab has greatly increased. 
The Greeks were acquainted with only 500 species of plants; but at 
the presentdaybotanistsenumerate 120,000, and the list is coDstantly 
increasing with the exploration of new r^ons of the earth. It is 
estimated that the entire flora of the globe probably comprises from 
150,000 to 200,000 species. The species are more numerous in warm 
than in cold climates. Thus, Jamaica possesses four thousand 
species of flowering plants, and Spitzbergen ooly forty-five. The 
same fact is observed as we ascend from the base of lofty mountains 
to their snow-clad heights. 

3. DlvlMlona and Clasaea. — The forms of vegetable life are 
comprised by botanists under two great divisions, — Phanerogamia, or 
flowering plants, and Cryptogamia, or flowerless plants. The former 
is also divided into two large classes, differing essentially in structure, 
— ^namely, the Exogens' and Endogens.' 

An exogenous plant is one whose stem grows by additions ,/rom 
vrilhout, as in the case of the oak, where successive rings of wood 
form beneath the bark year by year. The exogens constitute the 
most numerous, perfect, and beautiful class, comprising the forest 
trees and nearly all the flowering shrubs and herbs. 

The grandest and most enduring forms of vegetable life are found 
in the exc^ns. Thus, the Adansonia, or baob(d> of Senegal, though 
it rarely attains a height greater than fifty or sixty feet, is sometimes 
so large that, according to Malte Brun, twenty men joining hands 
cannot encircle it Mr. Adanson estimated the age of a baobab in 
Senegal to be over five thousand years. In Oaxaca, in Mexico, is a 
munificent cypress over ninety-three feet in circumference, which 
shows not the slightest token of decay. On the mountains of 
Lebanon a few of its famous cedars still remain, — the lai^est mea- 
suring nearly fourteen feet in circumference. From the observations 
made upon a f^w of its outer rings, it has been estimated to be three 
thousand five hundred years old. 

To this closa belongs the curious banian-tree of Lidia, whose pen- 
dent shoots, thrown out from its horizontal branches, take root in the 
earth and form new trunks, until at length a grove arises from the 
parent tree. Forbes relates that on the banks of the Nerbudda is 
a celebrated banian, which, though much of it has been swept away 
by high floods, still covers an area of more than 2000 feet in cir- 
cumference, the principal trunks amounting to 350 and the smaller 
to 3000. This tree has been known to shelter an army of more than 
seven thousand men. The Parliament Oak — so called from the tra- 
dition that Edward I. held a Parliament beneath its branches — ^is 
supposed to be fifteen hundred years old. 



WhM u produced by the«e difierent conditionB of vegetable life? 2. What is 
meani by the term fiomT What is the province of 0«ographical BotanyT 
WhM ie the number of the known species of plants 7 How many are supposed 
to exist? Where are the species most numerous? 3. Under what two great 



But exceeding all other vegetable forms in grandeur are the giant 
pines of California. A grove of these trees, eighty-five in number, is 
scattered over an area of about fifty acres, near the head of the 
Stanislaus River. 



(hie of them trees was cut down about twelve yeafs ago, and mea- 
sured 322 feet in length, and 95 feet in circumference. Its age, ac- 
cording to Dr. Torrey, was 1120 years, — this number rf cwicentric 
layers being counted in a cross-section of the tree. Another, not 
&r distant, towers to the height of 350 feet, and measures 97 feet in 
circumference. A third, which has fallen, is estimated to have been 
400 feet high, and has a circumference of 110 feet. It is decayed 
within for 250 feet of its length; and through the hollow of the trunk, 
ten or twelve feet high, a man on horseback can ride the whole 



The Endogent, which increase tbeir stem by additions from vnikin, 
embrace such forms of vegetation as the p^m, plantain, sugar-cane, 
the grasses, and all the grain-yieldiug plants, and are more distin- 
guished for tbeir usefulness than their beauty^ except in a few cases. 
Chief among the endogens are the palms, called by Linnceus the 
"princes of the vegetatde kingdom." They are remarkable for the 
size, height, and straightness of tbeir stems, shooting up, in favored 
situations, to the height of two hundred feet, tapering gracefully from 
the base to the summit, and 8urmount«d with a magnificent crown of 
gigantic leaves. 

An extraordinary tree of this class is the traveller't tree, which is 
found in Madagascar. According to Mr. Ellis, it sprmgB from the 



divisions are all vegetable fonm comprined? Into what classes is the firet divi- 
■ion Kparated ? Explain the «tructui« of an eiogen. What is said respecting 
this class of plants ? Qive the illualrBliona. D^ribe the structure of an en- 
dogen. What forma of vegetatiui doea it comprise, and what is said of tbemT 
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grouud with a thick, juicy stem, like that of the plantaiii, and rises 
to the height of from ten to thirty feet. At its top it sends out from 
its stem, on opposite sides, from twenty to twenty-four leaves of great 
size, the stalk being from six to eight feet long, and the leaf itself 
from four to six feet broad; its foliage presenting the appearance 
of on immense open &n. These trees contain, even during the 
driest season, a large quantity of pure water, and supply to the 
traveller the place of wells in the desert 



"Daring my journey this morning," says Mr. Ellis, "we stopped 
near a clump of these trees. One of my bearers struck a spear four 
or five inches deep into the thick, firm end of the etalk of the leaf, 
and on drawing it back a stream of pure water gushed out, a quart 
of which we caught in a pitcher and drank. It was cool, clear, and 
perfectly sweet." There is a natural cavity at the base of the stalk, 
in which the water is collected from the broad leaf. 

The division of the Cryptogamia is widely diffused, and embraces 
the ferns, mosses, lichens, sea-weeds, and fungi or mushrooms. The 
ferns are extensively spread over the globe, and are splendidly deve- 
loped in the tropical regions, where the slender and lowly stem is 
changed intoa woody trunk, rising to the height of from forty toeighty 
feet, and crowned at the summit by a verdant dome of graceful leaves. 

These three great divisions of the vegetable world, branching out 
into their numerous subordinate forms, under the diversified conditions 
of climate, mantle the earth from pole to pole, and clothe the loftiest 
mountains from the base towards the summit; while the ocean is filled 
with algee, or aea-weeda, — a class of cryptogamic plants. 

Different tribes of plants require different conditions of light, heat, 
and moisture for their development ; and each clime is thus charac- 
terized by its peculiar type of vegetation. Physiologists have, there- 
fore, divided the flora of the globe into different zones, each limited 
by isothermal lines and distinguished by its prevailing forma of 
vegetable life. 



„., „ mid retipectinK IheCrypto- 

gamia? Will all plants flourish under the same conditionii of light, heal, and 
inointure T What, therefore, do we find in dilTereDt climes? How have phyeiolo- 



4. Zone* of Vecetation !■ regmr* to iMtUm^^. — The Korthem 
and Southern Hemispheres may be both divided into seven zona, 
or botanical regiont, each characterized by the peculiar forms of 
vegetation which there flourish beet, though these may exist beyond 
the confines of their proper zone. On each side of the equator is the 
zone of paina and tpicea, bounded by the isothermals of 78° Fah. 
Between these limits on the north, and the isothermals of 68° Fah., is 
the zone of the mgar-eane and <xiffee-tTee. The next zone is bounded 
by the isothermal of 59° Fah., which is the polar limit of the orange, 
olive, and fig. The zone of the vine comes next, limited by the iso- 
thermal of 50°. The region between the isothermals of 50° and 41° 
is the zone of the bread-graing. To this succeeds the zone of firs, 
pinea, and biTch, between the isothermals of 41° and 32° Fah. The 
seventh and last zone stretches beyond the latter towards the north 
pole, and is the region of ehruhs, motiet, lickene, and fangi. The 
zones of the Southern Hemisphere lie between the same isothermaL 
as in the Northern Hemisphere. 

5. Zones at VegetaUoo In rcape«t to Altitnde. — ^The snow- 
capped mountains of the tropical regions near the equator, sinking in 
temperature from base to summit, present the same variety of climates 
that exists between the equator and the poles, and are marked by 
similar flora. According to Meyen, the belts of vegetation in the 
equatorial climes may be distinguished as follows: — 

In the firfi zone, which extends to the height of 1900 feet above 
the sea-level, palms, bananas, the bread-fruits, the sugar-canes, 
and bamboos flourish, and other plants indigenous to the hot 
climes. 

The second zone is comprised between the heights of 1900 feet and 
3800 feet, and abounds with 
the tree ferns, figs, pepper, 
and cinnamon, and corre- 
sponds to Senegambia and 
Madagascar in its vegetable 
forms. 

The third zone lies between 
the altitudes of 8800 and 
5700 feet: it is the re^on of 
the magnolia, laurel, myrtle, 
and cactus, and its vegeta- 
tion is the counterpart of the 
flora of the Southern States 
and of Mexico. 

The fourth zone, which 
reaches the limit of 7500 
feet, is the region of the ever- 
greens; and here flourish the 
orange, pomegranate, olive, 

The fifth zone attains the elevation of 9500 feet, and produces the" 
vegetation that abounds in England and the northern United States. 
Here the oak, ash, maple, beech, and chestnut, spread out in foreats; 
the apple, cherry, peach, and pear flourish ; and wheat, with the various 
bread-grains, yields abundant harveata. 

The m:lk zone is covered with fir, pine, larch, and spruce. It is 
bounded by the height of 11,400 feet, and the type of its flora is that 
of Siberia or Norway. 

The seventh zone, which is limited by the altitude of 13,300 feet. 



gifltB divided the flora of the (tlobe 7 What is raid of these lones 7 4. Describe 
Uie diflerent zones of vegetation in regard to latitude. 5. Describe the diflcreni 
zones of v^elation in regard to altitude. 
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produces larches, alder, and willow. Grasses are here found, and 
lichens and mosses flourish. 

The eighth and last zone extends to the height of 15,200 feet. It 
is the region of alpine vegetation: no shruhs are seen, saxifrage occurs, 
and lichens abound. 

6. Mmirine Tegetation. — The ocean, like the land, has its peculiar 
types of vegetation, variously distributed both in regard to latitude 
and depth. The Northern Ocean from the pole to the 40th parallel, 
the Atlantic off the eastern coasts of South America, and the China 
and Japan Seas, are vast marine fields, each having its own forms of 
v^etation. The Gulf weed forms the Sargasso Sea, situated within 
the circuit of the Gulf Stream. A species of sea-weed is sometimes 
found on the shores of the Falkland Islands, twisted up by the surf 
into enormous cables, hundreds of feet in length, and thicker than 
a man's body. 

The types of marine plants vary with the depth. The fuel extend 
ninety feet below the sur&ce of the sea, and the common algse, or sea- 
weed, three hundred feet; while in the bed of the ocean microscopic 
vegetable forms alone exist. 

7. I^imisloit of Plants. — Every species of plant requires certain 

physical conditions for its growth and perfection ; and these may be 

either general or special. K general, then it will be widely diffused; 

but if special, its distribution will be limited. To the former class 

belongs the thistle, which, transported from Europe tb South America, 

now covers the Pampas for leagues with its dense growth of gigantic 

stalks ; and to the latter, the IHsa grandifiora, which, according to 

Herschel, is found only on the summit of the Table Mountain at the 

Cape of Good Hope. On the sand-rock of Tunbridge Wells there 

also grows a certain plant which has been discovered in scarcely any 

other locality. The cinchona, which Aimishes the Peruvian bark, is 

likewise confined to a particular region along the Eastern Andes. 

Such cases, however, are exceptional. 

Some plants are confined to one hemisphere. It is stated by 
Petermann that more than three hundred varieties of heath grow 
within a narrow broken belt stretching from high northern latitudes 
of the Eastern Continent as far as the Cape of Good Hope, while 
not a solitary species is indigenous to America. Only a single native 
species of the peony has been found in the Western Continent, which, 
however, is rich in the tribes of the cactus, a plant unknown to the 
Eastern Hemisphere. 

Every species of plant is regarded as having been once created in 
a particular locality, and thence disseminated, by various agencies, to 
an extent accordant with its capacity for diffusion. 

The winds, rivers, ocean-currents, birds, and beasts are active 
agents in the dispersion of plants. Thirteen species of plants indi- 
genous to Afirica, in the vicinity of the river Zaire, are found on the 
shores of Guiana and Brazil, their germs being borne across the ocean 
by the Equatorial current. The seeds of the cashew-nut and other 
tropical plants are carried by the Gulf Stream from the West Indies 
to the coasts of Scotland. 

Man especially contributes to their difiusion, stimulated by the 
desire to add to his comforts and luxuries. Plants that are susceptible 
of wide dissemination become very much improved in their proper- 
ties by cultivation under varied conditions of soil and climate. 
This is strikingly seen in the potato and crab. The former, 

6. What ifl said of the vegetation of the ocean ? 7. What is said of the diffusion 
of plants? When will a plant be widely diffused? When will its extension 
be limited? Give instances. Are some plants confined to one hemisphere? 
Give the cases. Mention the several agencies by which plants are disseminated. 
What effects are produced upon plants by cultivation and by different soils and 



which in its native state is a small tuber growing wild in the tropical 
region of South America, when cultivated in temperate climes in- 
creases in size and improves in its nutritive properties, and has now 
become one of the most important articles of food. The latter is the 
poorest stock of the apple, but under cultivation has grown larger, 
lost its bitter properties, and gained that rich variety of flavor which 
belongs to this well-known and much-prized fi-uit. 

The Eomans introduced most of the finer European fruit^rees, — 
some firom Afi*ica, as the pomegranate, but the greater part from Asia, 
as the orange, fig, cherry, peach, apricot, apple, and pear. They 
obtained the strawberry from Mount Ida. The damson plum and 
damask rose originated at Damascus. 

To treat of all the species of the Vegetable kingdom, with their 
diversified forms and properties, is the province of the botanist, and 
comes not within the scope of this work. We shall confine ourselves 
to the description of those important plants which contribute to the 
support, comfort, relief, enjoyment, and tastes of man. 

8. Planto yielding Food. — Equatorial and Tropical 
Climes. — ^The principal fix)d-producing plants of these climes are 
Bice, Dhurray Bananas, Plantain, the Yam, the Date-Palm, the Coeoa- 
Palm, the Bread-FruU tree, the Fig, the Sago-Palm, and the Mandioc 

Bice belongs to the tropical regions, but is widely cultivated beyond 
them. It is the chief food in Eastern and Southern Asia, and a 
common article of diet throughout tropical Afirica, Persia, Arabia, 
Asia Minor, the Barbary States, and a portion of Europe. It 
is cultivated also in the West Indies, Brazil, and the Southern United 
States. Rice is of doubtful origin. It was cultivated very early in 
Persia, and thence extended to Greece, Italy, and Spain. In 1622, 
Columbus brought it to the New World. According to Henfii^y, rice 
probably supports a greater number of the human race than any 
other plant. 

Dhurra is a small kind of grain, extensively cultivated in India, 
Egypt, and the interior of AMca. It yields a beautifiil white flour, 
as nutritious as that of wheat. 

The Banana is regarded as originating in the southern part of Asia, 
whence it was carried to the Indian Archipelago, Afi*ica, and America. 
It is a beautiful plant, having leaves six feet long and one foot broad, 
from the bases of which hang clusters of fruit of the shape of a cucum- 
ber, consisting of a sweet and soft pulp, which is used as food in a 
variety of ways. It is exceedingly productive; for^ according to 
Humboldt, while a thousand square feet of soil will produce only 3d 
pounds of wheat, or 462 pounds of potatoes, it will yield 4000 pounds 
of bananas, and within a shorter time. 

The Plantain is a species of banana, growing to the height of fifteen 
to twenty feet, and producing a similar nutritious firtiit. 

The Yam is a slender vine, having large tubers, like the potato, 
which form a palatable and wholesome food. It is cultivated in the 
East and West Indies, Africa, and the isles of the Pacific. The 
roots are sometimes three feet long and weigh thirty pounds. 

The Date-Palm is a native of Northern Africa, growing wild upon 
the northern slopes of the Atlas Mountains, and yields the date, an 
invaluable article of food to the dwellers in the desert. So abundant 
are these trees in this region that it is called Beled-el-Jerid, or the 
"land of dates," and the date itself is termed the "bread of the desert." 
Wherever even a spring of water appears amid the arid wastes 

climates ? Give the illustration. What is said of the origin of some of our 
finest fruit-trees ? Whence came the damask rose ? What plants are now to 
be described? 8. Name the principal food-yielding plants of the equatorial 
and tropical climes. State what is said respecting rice, dhurra, bananas, and 
the yam. Describe the date-palm. 
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of Africa between the 19th and 35th d^rees of north latitude, 
there is beheld this graceful palm, affording at once a welcome shelter 
cuid a nourishing fruit. When all other crops &il from drought, the 
date-palm still flourishes. In Egypt and Arabia it constitutes a 
large portion of the food of the inhabitants, and among the oases of 
Fezzan nineteen-twentieths of the population live upon it for nine 
montfajB of the year. A single date-palm produces, on an average^ 
from 150 to 200 pounds of fruit, and continues to bear for more than 
two hundred years. The date-palm ajso grows in certain parts of 
SoutHem Europe, and in Asia is found in Syria and the south of 
Persia and on the banks of the Indus. 

XKe CocoorPalm is valuable, not only for the food it yields, but for 

its timber, fibre, aiid foliage. 
It is indigenous to Southern 
Asia, but has been disco- 
vered throughout the tro- 
pical countries of the East- 
em Ck>ntinent, and abounds 
in the Indian Archipelago. 
It grows also in South 
America, and thrives luxu- 
riantly in the isles of the 
Pacific. Slender and grace- 
fill, it rises to the height of 
seventy or eighty feet, 
crowned with a tuft of 
from twenty to thirty leaves 
six or seven yards in length, 
and from between them, at 
their bases, spring branches 
of tendrils, on which grows 
the well-known cocoanut. 
" These noble fruits," says 
Bennet, '^ encircle the top of the stem, like a beaded belt, beneath 
the pendent crest of their plume-like leaves. The kernel of the nut 
yields nutritious food and usefiil oil, its milk a cool and refreshing 
beverage, and the fibres of its enclosing husk are twisted into ropes. 
The trunk is used for timber, the leaves are employed for thatching 
houses and woven into mats and baskets, and the shells are formed 
into drinking-cups. The cocoarpalm when about six years old begins 
to bear fruit, which is a year in coming to perfection. A single tree 
sometvnes produces a hundred nuts at a time." 

The Bread'FruU tree is a native of the Indian Archipelago and of 
the South Sea Islands, but flourishes best in the Friendly and Mar- 
quesas Islands. It is likewise found in Southern Asia,. and has been 
diffiised through the West Indies and Brazil. 

It is a beautiful tree, like the ash in form, and grows to the height 
of forty feet, being covered with bright green leaves more than a foot 
in length. The remarkable fruit which it bears is egg-shaped, of a 
pale green color, and measures about twenty-two inches around in 
the shortest direction and twenty-five in the longest. The pulp, when 
baked, is soft and mealy, resembling in color and taste fine sponge 
biscuit It is a wholesome and delicate substitute for bread, and is 
very nutritious. The produce of this tree is enormous, as it yields 
four crops a year; and it is said to be even more productive than the 
sago and banana. '^ Whoever in the South Sea Isles," says Captain 
Cook, ''has planted ten bread-fruit trees, has fulfilled his duty to his 

Describe the oocoa-palm and bread-fruit tree. What is said of the fig, sago- 
palm, and mandioc? What fruits are likewise found within these climes? 
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own and succeeding generations as completely as an inhabitant of 
the cooler tei)iperate climes who has toiled through his life to provide 
for his household and amass a fortune for his children." The bread- 
fruit tree hafi never been found wild. 

The Fig is an extensive article of food in many countries. Barley 
bread and dried figs are now the ordinary food of the lower classes in 
Greece and the adjacent islands. About 1000 tons of figs are annu- 
ally imported into Great Britain. In a perfectly dry state the fig is 
about as nutritious as rice. 

The Sago-PcUmf which produces a kind of meal, forms large forests 
in the Molucca Islands. The farinaceous matter is contained in the 
pith of the tree, and is extracted by rubbing the pith to powder and 
then washing it with water upon « sieve, when the sago settles upon 
the bottom of the vessel receiving the water. Each tree of seven 
years' growth contains seven himdred pounds of sago; and it has been 
estimated that a single acre of land planted with sago-trees, one- 
seventh to be cut down every year, will maintain fourteen men. Sago 
is the chief support of the natives of Northwestern New Guinea, and 
of many regions on the African coast. 

The Mandioe, producing cassava, is a shrub six or seven feet high, 
and having fleshy roots from one to two feet long and aa thick as a 
man's arm. It is a native of Bmzil, grows luxuriantly on the west 
coast of Africa, in Congo and Guinea, and its cultivation extends to 
about thirty degrees on each side of the equator. The roots of the 
mandioc contain a poisonous juice, together with a great amount of 
starch, which is the cassava. This is obtained by grinding the roots 
and washing the pulp as in the preparation of sago. The mandioc is 
very productive, and its meal nutritious: an acre of this shrub yields 
as much food as six acres of wheat. Tapioca consists of the finest and 
purest portions of the cassava. 

Fruits. — ^In addition to the fruits already mentioned aj9 used for 
food, the orange tribe of plants, consisting of the orange, lemon, citron, 
and shaddock, together with the pine-apple, mango, mangosteen, and 
many others, are highly prized, as they affi>rd abundant supplies of 
gratefiil and refreshing fruit in the very climes where it b most needed. 

9. Temperate Climes. — ^In the temperate climes, grains, for the 
most part, constitute the great staples of food, and the most valuable 
food-producing plants are Wheaty Mye, Barley, Oats, Indian Com, 
Buckwheat, and Pa/taJtoes, 

Wheat, which is the chief of grains and has been cultivated from 
time immemorial, flourishes luxuriantly in the temperate climes of 
both hemispheres, and on the mountain-heights of the torrid zone at 
the altitude of 10,000 feet. It appears to have originated in Tartary 
and thence to have spread westward. It wa^ introduced into South 
America by a Spanish lady, one of the earliest colonists. Immense 
quantities are now produced in Europe and the United States. In 
1860, the amount of wheat raised in this country was 171,183,381 
bushels. The geographical northern limit of wheat in Europe is 
about the 64th degree of north latitude, and in North America it is 
cultivated as high as the 54th degree of north latitude. 

Rye was first known to the Persians. It is largely cultivated in 
Germany, Sweden, Norway, and Russia, and fiimishes bread for one- 
third of the population of Europe. Its northern limit is about the 
67th degree of north latitude, and it grows on the Himalayas at the 
height of 12,000 feet In the United States the amount of rye pro- 
duced in 1860 was about 21,000,000 bushels. 

Barley and rye very much resemble wheat, both in their composition 

9. What are the principal articles of food in the temperate climes ? State what 
is said respecting wheat and rye. 
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and nutritive qualities. This grain has been cultivated from the 
earliest antiquity, and probably is indigenous to Tartary. It was 
introduced into Germany by the Bomans, and was there extensively 
raised for the purpose of making beer; and to this use it is now 
chiefly applied both in England and America. In the regions where 
it is grown, only the poorer classes convert it into bread. From its 
quick ripening, it is cultivated in Europe as high as 70^ north lati- 
tude. Nearly 16,000,000 bushels of barley were raised in our own 
country in the year 1860. 

The Oairplant is supposed to be a native of the Caucasus : it was but 
little cultivated in ancient times, and the grain in the time of Charle- 
magne was considered inferior to rye.-* It is, however, very nutritious, 
and, though principally employed' as food for horses, it is a staple 
article of diet for the poor in Scotland and North Germany. Its 
northern limit in Europe is about the 65th degree of north latitude. 
According to the census of 1860, 172,554,688 bushels of oats were 
raised in that year throughout the United States and its Territories. 

Indian Com, or Jfaize, is probably indigenous to the New World. 
It has been found wild in the woods of Brazil ; and ears of maize have 
been discovered in the tombs of the ancient Peruvians. From the 
New World it was carried to the Eastern Hemisphere, being first 
introduced into Europe, whence it rapidly extended over Asia. In 
our own country it is extensively cultivated, the quantity raised in 
the year 1860 being over 800,000,000 bushels. 

Buckwheat is probably a native of Northwestern China, and 
thence, extending westward, was at length introduced into Europe, 
where it was widely disseminated in the sixteenth century. It 
is now raised in nearly all parts of Northern Europe, but is most 
abundantly cultivated in Siberia and on the steppes of Central Asia. 
Buckwheat flour is about as nutritious as that of wheat. 

The Potato, so valuable for its root, is a native of Chili and Peru, 
and was introduced into Europe in the sixteenth century, but was not 
extensively cultivated till the middle of the eighteenth. It is now, 
however, widely diflused, being cultivated in Europe from Iceland to 
Greece, and throughout most of Southern and Eastern Asia. It 
flourishes, also, at the Cape of Good Hope and in Australia. In warm 
climates it grows only on the mountains, — ^the best potatoes in Peru 
being raised at the height of 7000 feet above the sea-level. Though 
the potato is an inferior food, being only a little superior to rice, it is, 
nevertheless, very largely consumed, and is the chief diet of the lower 
classes in Ireland. No less than 110,000,000 bushels of potatoes were 
produced in this country in 1860. 

Fruits, — ^Among the most valuable iruits of the extra-tropical climes 
are the Orape, Apple, Pear, Peach, Cherry, Quince, Plum, and Apricot 

" No plant," says Carpenter, " aflbrds a more refreshing fruit than the 
vine ; but it may be questioned whether the evil dispositions of man 
have not turned that into a curse which the bountifrd Creator certainly 
intended as a blessing." The common vine grows wild in Tartary 
and in North America. It probably extended at a very early period, 
from its Asiatic centre, over all the regions then occupied by man, 
and, as civilization advanced, was at length disseminated throughout 
Southern and Central Europe. Vine-culture is rapidly extending in 
the United States, and especially in California. 

The cultivation of the vine extends, as a branch of husbandry, over 
a region comprised between the 21st and 30th degrees of north latitude 
and stretching in length from Northern India to California, — ^the 



State what is said respecting barley, oats, Indian com, buckwheat, and potatoes. 
What are some of the most valaable fruits of the temperate climes? what is 
said of the vine and its culture 7 10. What articles constitute the food of the 



best wine being made at the centre of this zone. Three thousand 
millions of gallons of wine are annually produced in Europe. Tbe 
vine possesses great vitality: many vineyards in France and Italy, now 
in frill bearing, are more than three hundred years old. The other 
fruits mentioned are too well known to require discussion. 

10. Polar Climeii. — ^In these frigid climes, where the bread'-grains 
either cease to grow or are produced in but scanty measure, animal 
food is the chief sustenance of the inhabitants. Thus, on the northern 
confines of the Russian Empire, reindeer's flesh and milk, together 
with fish, mosses, roots, and the ground bark of fir, constitute the 
food of the inhabitants; while in America the Esquimaux derive 
their support from the walrus, seal, and other marine ftnimfLlfl. 

11. Plants yielding Sngar* — 
The chief sugar-producing plants 
are the Sugar- Cane, Date-Palm, 
Sugar-Maple, and Beet 

The Sugar- Cane, which ranks first 
among plante of this kind, was 
almost unknown to the Greeks and 
Romans, sugar ^eing^used by them 
only as a medicine. It appears to 
be a native of the tropical climes, 
and to have originated in the East, 
and has been cultivated in China 
and the Pacific Isles from time im- 
memorial. Through Arabia it came 
into the south of Europe and to the 
Canary Isles, was carried from the 
latter region to St. Domingo by the 
Spaniards in 1520, and from this 
island has since spread throughout 
tropical America. The total quan- 
tity of sugar now annually extracted 
from the sugar^e has been esti- 
mated by StoUe at 4527 millions of 
pounds. Sorghum is a variety of 
the sugar-cane. 

The Date-Palm aflbrds a juice 
which yields a brownish sugar that 
is extensively manufactured in the 
Philippine, Molucca, and South Sea 
Isles. The annual product from this source is about 200,000,000 pounds. 

The Sugar-Maple, which abounds in the Northern States and in the 
Dominion of Canada, aflbrds a delicious syrup, and excellent sugar,- 
which is extracted by boiling down the sap obtained from the tree at 
the beginning of spring. In 1860, nearly 40,000,000 pounds of maple 
sugar were produced in the United States, and probably one-third as 
much in British America. 

The Beet is extensively cultivated in France, Belgium, Germany, 
and Russia, for the sugar it contains. The amount of beet-sugar now 
annually produced on the continent of Europe exceeds 362,000,000 
pounds; and its manu&cture is increasing. 

12. Plants producing Beverages by Inltesion. — ^Beverages are 
prepared from the products of certain plants by infusion, which are 
so gratefril and refreshing that their use has become almost universal. 
The most remarkable of these plants are Tea, Coffee, and Cacao. 



inhabitants of the frigid climes ? 11. What are the chief sugar-producing plants ? 
State what is said respecting each of them. 12. What are the principal plants 
that produce beverages by infusion ?. 
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l^e IVo-p/ant is an evergreen shrub about six feet high, and resem- 
bling the Camellia Japonica. 
It is r^arded as indigenous to 
China, where it still grows wild, 
as it does also in Japan. China is 
the great tea-producing country 
for the world. The regions 
which supply the greater part 
of the tea exported to Europe 
and America lie between the 
parallels of 26° and 30° of north 
latitude ; but the plant flourishes 
as &r as the 33d d^ree of north 
latitude. The finest tea grows 
between the 27th and 31st pa- 
rallels, on a low range of hills 
which is an offihoot of the Peling 
Mountains. 

The tea-shrub is raised from 

seed, and the joung plants, when 

a year old, are set out in rows 

from three to four feet apart. 

The picking of the leaves begins 

Tit-n^HT. ju (ijg fourth or fifth year, and 

is seldom continued beyond the tenth or twelfth, when the shrubs are 

dug up and the plantation is renewed. 

The use of tea was not general in China till after a.d. 600; but 
it is now the fevorite beverage of all claaaea. It ia there prepared 
by pouring hot water upon the leaves, and the simple infusion is 
drunk, without sugar or milk. Mr. Fortune, while visiting the tea- 
districtB of China, only once met with sugar and a teaspoon. 

Tea was first brought to Europe by the Dutch, in 1610, and 
into England about the year 1650. In 16&4 it was so scarce 
that the English East India Company then sent to the king two 
pounds of tea as a valuable present; and three years afterwards they 
issued their first order for the importation of this article, by directing 
their agent at Canton to send to England one hundred pounds of the 
best tea he could procure. It has been estimated by Travers that 
more than a million of tons of tea are now produced yearly in China 
alone; while a lai^ amount is also raised in Japan, Corea, -Assam, 
and Java. 

The Mati, or Paraguay Tea, is prepared &om the dried leaves of a 
small shrub, the Brazilian holly, which grows spontaneously in the 
forests of South America. It has been employed as a beverage by 
the natives of the country from time immemorial ; and its use is now 
almost universal, — iDa.t& bdng drunk at every meal and every hour 
of the day. 

Ooffee is the berry of a tree having a dark and glossy fbli^e, and 
which, when full-grown, attains in some countries a height of eight 
or ten feet, and in others averages &om fifteen to twenty. It is 
a native of Abyssinia, where it grows wild among the mountaiiv; 
and the beverage &om its seeds has been used in that country from 
the remotest times. 

Cofl'ee was introduced into Arabia &om Abysainia in the fifteenth 
centnry, but was not brought to Europe before the year 1517, 
and in 1652 the first coflee-houae at London was opened. In 1714 a 
a presented to Louis XIV. by the Dutch ; and from this 



the monarch sent plants to Surinam, Cayenne, and Martinique, whence 
have originated the coffee- 
plantations of America. 
About one hundred and forty 
years ago, the Dutch carried 
the coffee-plant to Batavia, 
whence it has extended over 
Southern India and the ad- 
jacent isles. The whole 
amount of coffee now annually 
produced throughout the 
globe has been estimated at 
600,000,000 pounds. 

The bean .from which Oacao 
is prepared is the seed of a 
beautiful tree with bright dark- 
green leaves, which grows 
usually to the height of about 
twenty feet. It is indigenous 
to the West Indies and Central 
America, growing wild in 
Mexico, and forming entire 
forests in Demerara. When coFPte. 

the Spaniards conquered Mexico, they found the beverage prepared 
from the cacao to be in universal use ; and it appears to have been 
drunk by the Mexicans from an unknown period of time. To this 
preparation the natives give the name of Chocolate. 

Cacao was introduced into Europe by the Spaniards in 1510, but 
was not imported to any extent till about the eighteenth century. 

13, Splee-PlMuU. — The principal epice-plants are Pepper, Ctovei, 
Nutmegs, and .Oinnamon. 

Of the Pepper-plani there are 
several hundred species, all of 
which resemble each other, and 
flourish in the hottest regions 
of the globe. Black pepper 
consists of the berries of a 
climbing perennial plant, and 
grows in clusters around a long 
stem. The plant is a native of 
Malabar, and is cultivated in 
Southwestern Asia, Java, Bor- 
neo, and the adjacent isles. 
The annual amount of pepper 
now raised throughout the 
world is estimated at not less 
than 50,000,000 pounds. 

Capsicum, or Cayenne pepper, 
which has properties similar to 
the black pepper, is. produced 
by a plant of an entirely differ- 
ent order (the Solanaceie), and 

grows in pods. It is extensively used in the East and West Indies 
and in South America, and largely supplies the place of black pepper 
in the New World. 

The Clove-tTee is an evei^reen, belonging to the myrtle tribe, and 
grows to the height of thirty or forty feet. It is a native of the 

n and an account of 
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Moluccas and other islands of the Indian Archipelago, whence it has 
been disseminated throughout the various regions of Asia, and also 
been carried to the West Indies. The spice consists of the unripe 
flower-buds of the tree, and has been used in Arabia from the earliest 
ages. Cloves were known in Europe two thousand years ago; though 
Europeans were ignorant of the country whence they were derived 
until about the sixteenth century. Allspice, or Pimento, is also the 
produce of a species of myrtle. 

The Nutmeg is the seed of a juicy fruit similar in appearance to 
the apricot, and is produced by an evergreen tree of the laurel tribe, 
which grows to the height of about thirty feet. It formerly flourished 
only in the Banda or Spice Islands, but is now cultivated in Suma- 
tra and the West Indies. Mace is the covering of the nutmeg. 

Cinnamon is the inner bark of the young twigs of a species of 
laurel which grows to the height of from twenty to thirty feet. It 
flourishes in Malabar and in the isles of the Indian Archipelago, and 
has been transported to Brazil and the West Indies. The finest cin- 
namon is obtained from the numerous shoots* that spring up from the 
roots of the trees. Cassia appears to be the produce of another but 
inferior species of the laurel, which grows in Eastern China and in 
the Asiatic isles. 

14. Medicinal Plants* — In every part of the world, plants are 
found endowed with peculiar properties and virtues tending to the 
relief and cure of various maladies and diseases ; and it is frequently 
the case that, where a particular form of disease prevails. Providence 
has caused the specific to abound. Among the most important medi- 
cinal plants are Oinchonay or Peruvian Bark, Opium, Rhvharh, an<J 
Ahes, 

The OinchanO'treef of which there are nineteen species, forms exten- 
sive forests upon the slopes of the South American mountains, which 
extend from the 19th degree of south latitude to the 11th degree of 
north latitude, and lie between the altitudes of 8300 feet and 5000 
feet. The tree is said to resemble the cherry ; and from its bark is 
extracted the medicine termed quinine, which is almost a specific for 
the ague, and is exceedingly valuable as a tonic. This order of 
plants also frirnishes ipecacuanha, which is the powdered root of a 
creeping plant that grows in the damp and dense forests of Brazil. 

Opium, which is an important drug and has long been known as a 
soother of pain, is found in the milky juice of many plants of the 
poppy tribe. It is obtained by making incisions in the seed-vessel, 
when the juice exudes, and, after being hardened by exposure to the 
atmosphere, is scraped ofi* for use. The white poppy, which yields 
the best opium, is produced largely only in tropical climates, as in 
that of India, which country frimishes the chief supply of the world. 
The two principal ingredients of opium are morphine and narcotine. 
The former is sedative, and relieves frx)m pain ; but the latter is a 
stimulant, and produces a kind of intoxication. 

Rkuharb is the root of a plant that grows wild upon a chain of 
mountains near the frontiers of China; and nearly all the rhubarb of 
commerce is said to come from this region. The value of the rhubarb 
annually imported into England exceeds a million of dollars. 

Aloes, which is the thickened juice of several species of aloe-plants, 
has been long known and extensively used in medicine. 

15. Nareotics. — ^The substance narcotine is contained by many 
plants termed Narcotics. The most important of these are Tobacco, 
Opium, Hemp, the Betel^ut, and Coca, 

The tobacco-plant is considered to be indigenous to tropical America ; 

14. What are among the most important medicinal plants? State what is said 
respecting cinchona, opium, rhubarb, and aloes. 15. What are the chief narco- 



for in 1492 Columbus found the Indians of Cuba smoking 
In 1660 tobacco was brought to France by Nicot, and in 1568 to 
England by Sir Francis Drake. It has @iuce. become most widely dis- 
seminated, as it can be cultivated from the equator to the 50th degree 
of latitude. Its use has become as extensive as its growth, tea alone 
excelling it in the amount consumed. According to Crawford, the 
annual product and consumption of tobacco is 4480 millions of pounds, 
— equal to the weight of wheat consumed yearly by 10,000,000 men. 

Opium is very largely consumed as a narcotic ; for more than three 
and a half millions of pounds are afinually imported into China from 
the East Indies, in spite of prohibitory laws. 

It is used as a stimulant in three ways, — ^being smoked, taken in 
pills, and in the liquid form of laudanum. It produces a wondrous 
intoxication and exaltation of mind, followed by a cpiresponding de- . 
pression ; and its habitual indulgence debases the intellect and ruins 
the body. An opium-eater, if he begins early, seldom lives to the 
age of thirty years. 

Hemp affords various narcotic preparations, which have been exten- 
sively used in both hemispheres from the earliest ages. The ancient 
Scythians excited themselves by inhaling its vapor; and at the present 
day hemp is prized as a narcotic throughout Asia, Africa, and Brazil. 

Hasheesh, which is the most common form in which it is used in the 
East, is prepared by boiling the leaves of the plant in water with 
fresh butter, when a syrup is obtained which is used in confectionery. 
The plant is also smoked and chewed. The effect produced by this 
narcotic, according to Dr. O'Shaughnessy, is to produce cheerfrilness 
and an increase of appetite when moderately used; but if taken to 
excess it causes delirium and catalepsy. 

The Betelnut is the seed of one of the most beautifiil species of the 
palm, which is extensively cultivated throughout India and the Asiatic 
Archipelago for the sake of the nut This is about the size of a 
cherry, and is used by chewing small portions wrapped up in the leaf 
of the betel-pepper, with a little quicklime. Its usual effect is to 
produce a mild intoxication, but giddiness when used to excess. It 
ranks next to tobacco in importance, 500,000,000 pounds being an- 
nually consumed in the East. 

Coca has been termed the ** narcotic of the Andes," inasmuch as 
its use is chiefly confined to the Indians of Peru and Bolivia. It 
consists of the dried leaf of a shrub which grows in those regions, 
and is used by chewing it with a little quicklime. It was believed 
by the ancient Peruvians to have the power of relieving hunger and 
thirst and of sustaining physical strength. In the opinion of Dr. 
Tschudi, the moderate use of coca is conducive to health, but when 
taken in excess it produces excitement, which at length destroys all 
mental vigor. 

16. PI Ants wUcb l\Brnicili Clothliig.— The chief of these aie 
Cotton, Flax, and Hemp, 

The Cottonrplant belongs to the tribe of mallows, and grows spon- 
taneously within the torrid zone throughout Asia, Africa, and 
America. It is, however, cultivated to an immense extent beyond this 
region, and, under thevarying conditions of soil and climate, assumes 
the form of a tree, of a shrub, and of an herb. The cotton consists 
of a mass of delicate, soft, cream-colored fibres, which fill the boll 
and surround the seeds of the plant. 

It has been manufi^ctured in India fit)m the remotest antiquity; 
and from the New World the Spanish conquerors of Mexico brought 
mantles and robes of cotton which probably surpassed in beauty 

tics? Give an account of tobacco, opium, hemp, the betel-nut, and coca. 16. 
What are the principal plant8 which lumiafa materials for clothing ? 
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and in perfection of workmanship the finest productions of modem 
looms. The amount of cotton raised in the United States in 1860 
waa upwards of 5,000,000 hales of four hundred pounds each. 



Flax. — The flax-plant ia but little affected by differences of soil 
and climate, and flourishes alike in the cold and temperate regions 
of Europe, throughout the New World, and in Asia and Africa. 
From the fibrous bark that surrounds its stem the thread is obtained, 
which from the remotest times has been used for making linen. It 
appears from the Bible that flax was grown in Egypt nearly ibur 
thousand years ago ; and the microscope proves that the cloths in 
which the Egyptian mummies are wrapped are linen fabrics. 

Semp, which is a plant belonging to the nettle tribe, is a native of 
India and Persia, and is cultivated throughout Europe, especially in 
Russia, and to some extent in the United States. The fibrouB bark, 
as in tbe flax-plsjit, iumisbes the hemp of commerce, which is 
wrought into ropes and cables, and cloths of varied texture. 

17. PIahUi nmlshing D^Mi. — Among the most valuable plants 
of this kind are Indigo, Wood, Madder, Srazil-wood, Nicaraguur 
wood, Orchilia, Wold, Quercitron, Fuatie, and Logwood. 

Indigo is obtained from several different species of plants, of which 
some grow in almost all parts of the torrid zone. The plants being 
placed in vata and covered with water, the coloring-matter is ex- 
tracted by fermentation, and is the most beautifiil and valuable of all 
the blue dyes. British India fiimishes nearly three-fourths of all tbe 
indigo unport«d into Europe. Indigo has been raised to some extent 
in tbe Southern States. 

Wood is cultivated in many parts of Europe, and grows wild in the 
southern portions. Its leaves yield a blue dye, which resembles that 
of indigo. Woad was used by the ancient Britons in staining their 
persons. 

Madder is produced from a plant called the Rubra Hnctoria, which 
is a native of the Levant and is succeesfiilly cultivated in France 
and Holland. The dye is obtained irom the roots, and imparts a 
color of an orange-brown. 

Branl'iBood grows extensively in the empire of Brazil ; and from 
the heart of the tree a brilliant red dye is obtained. 



Niaaragua-wood is found in the vicinity of the Gulf of Nicaragua, 
and yields a brighter and more delicate red dye than Brazil-wood. 

OrehiUa is a species of lichen that abounds in tbe Canaries and 
Cape Verd Isles, and affords a rich red dye. It is chiefly employed 
to give a brightness to materials dyed with other substances. 

Wold is a plant nearly allied to the mignonette, hut growing to 
the height of three feet It flourishes spontaneously in England and 
in other parts of Europe, and yields, when boiled, a yellow powder 
which is much used for staining paper-hangings. 

QuercUron a a yellow dye, which is extracted from the inner bark 
of the black oak. 

Fustic is another yellow dye, which is derived from the wood of a 
species of mulberry-troe that grows wild in Brazil and the West 
Indies. It is much prized for its readily combining with other dyes. 

Logwood is one of the most important black dyes, and is ob- 
tained from a tree which abounds on the shores of the Bays of Cam- 
peche and Honduras. The dye is extracted by boiling in water the 
chips of the heart-wood. 

Besides the plants just mentioned, there aro others that afford 
valuable dyes, such as Saffron, the Amatto, Sumach-trees, and an 
East Indian plant whose roots furnish turmeric. 

18. Planta prodneing Oils, Bealna, Mnd emaa. — ^Tbe oils 
obtained from plants are either fixed or volatile. The former are 
extracted by pressure from the fruit and seeds; the latter are found 
in the flowers, leaves, wood, bark, and also in the seeds. Among the 
most valuable fixed oils are Olive, lAneeed, Palm, Qtcoantit, Rape, 
Hemp, and Cotton oils ; while, of the volatile oils. Terpentine deserves 
especial mention. Among the chief resins and gums are the Fir- 
Resin, Gum Copal, Gum Arabic, and Qunitehouc or India-Rtd)ber. 

The olive-tree has been cultivated from the earliest antiquity, and 
celebrated for the &tness of its fruit, which in form somewhat resem- 
bles tbe plum. It is a native of the hot regions of Asia, whence it 
has been disseminated throughout the south of Europe and the north 
of Africa. It b^ns to bear when two years old, and produces to a 
very great age, yielding a rich fruitage when the trunk is reduced to a 
mere shell from internal decay. Tbe oil which is extracted from the 
pulp and seeds of the fruit is much used for culinary purposes and 
largely employed in the arts. 

Falm Oil is extracted from the kernels of the fruit of two species 
of palm which grow in several regions in Africa but abound especially 
in Senegal. It is much used in the making of soap and in per&mery. 

Cocoanvt Oil, obtained from the kernels of the cocoanut, is an 
excellent oil for burning, and is extensively employed in the arts. 

Rape Oil comes from the seeds of a species of cabbage, and is much 
used in France. 

Linseed Oil ia expressed from the seeds of the flax-plant, and is 
especially prized by painters for its drying qualities. 

Hemp and Cotton Oils are obtained by pressure from the seeds of 
those plants, and are of much value. 

Oil of Turpentine exists, in combination with resin, in all the trees 
of the pine and fir tribe, and also in some others. When incisions 
are made in the tree, the turpentine flows from special cells in the 
wood where it is secreted, and the oil is separated from the resin by 
distillation. The same kind of trees also yields tar and pitch, which 
are regarded as imperfect turpentines. The yellow or pitch pine is 
particularly rich in tar, which is extracted by placing the split 
pine-wood in a kiln, and setting it on fire, when the tar, melted by 
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the smothered heat, flows into reaervoiTa made to receive iL Pitch 
is tar deprived of it§ volatile oil. Theae four products — viz., oil of 
turpentine, resin, tar, and pitch — are of vast importance in the arte, 
supplying wants Ibr which there are no adequate substitutes. 

Oum Oapal is obt^ed from a species of sumach which comes to 
perfection only in tropical climates. This gum, from its hardness and 
transparency, ia greatly prized as a varnish. 

Qum Arabic ia derived from a species of acacia which abounds 
throughout Arabia and Central Africa. The gum eiudea spontane- 
ously from the trunk and branches of the tree, as in the cherry ; but 
during the dry seasons incisions are made in the bark to obtain it. 
This gum is much used in calicorprinting, to glaze the cloth so that 
the colors may not run together when impressed upon it. Other resins 
and gum-reeins are much esteemed &r their frvLgrance, such as Benzoin, 
Camphor, and Frankincense. 



Caonlekouc, or India-RiUiber, is contained abundantly in the 
milky juice of many kinds of trees that grow in tropical regions. 
By making incisions in the bark, the juice exudes, which thickens, by 
exposure to the air, into caoutchouc. India-rubber was first brought 
to Europe about one hundred and sixty years ago, and until within 
about forty years was used simply for erasing pencil-marks. Since 
that tin^ discoveries have been made which have rendered caout- 
chouc one of the most important and valuable substances employed 
in the arts. Dissolved in ether and naphtha, it is spread lil^e a varnish 
over cloths, rendering them impervious to water ; and &brics of this 
kind are now manulactuied to a great extent. Combined with sul 
phur, it forms vulcanized rubber, which is employed in the construc- 
tion of an infinite variety of articles both for ornament and use. 
Nearly all the furniture of a parlor has been constructed frt>m this 
material. 

19. Wooda. — ^Within the circle of the arts, materials are needed 
which possess special properties, either singly or combined, and are 
capable of being easily wrought into any required form. This uni- 
versal and imperative want is supplied by the forests of the glohe, 
and can be provided for in no other way. 



The Pine is distinguished for softness, lightaess, and durability, and, 
though deficient in strength, is extensively employed for building 
purposes, and for the masts of ships. 

The Oak possesses great durability, and is exceedingly valuable for 
ship-timber and wherever great strength is required. 

The Agh is light, straight, elastic, and durable, and is used where 
strength is needed and weight avoided. 

Mahogany, on account of the beauty of its grain and color, its 
hardness, and the invaluable property which it posseases of not 
shrinking or cracking for a great length of time, excels all other 
woods for cabinet-ware. 

Rosewood and Black Walnut possess similar beautiea and the same 
property, and are lai^ly used in the construction of furniture. In 
addition to these, a great variety of rich and beautiful foreign 
woods are employed for ornamental purposes. 

The Bamboo, which belongs to the tribe of grasBee, is an immense 
cane that abounds in the tropical regions, and grows to the height of 
^ty and even one hundred feet. It is an extremely useful plant, and 
subserves a great variety of purposes. The inhabitants of many 
parts of India build their houses almost wholly of bamboo, and make 
all kinds of flimiture and utensils with it in a very ingenious manner, 
&bricating tables, lounges, mats, baskets, boxes, cups, tubs, and a 
great variety of other articles. It furnishes, also, an excellent mate- 
rial for the masts and framework of boats, and its woven strips form 
the cordage and sails. With its lightest sprouts the savage makes 
his arrows, with its larger stems bis bows, and with its fibres his bow> 
strings ; while a slender shoot, with its hardened point, arms him with 
a lance. 

Besides the various plants just described, there are many othera 
which are indirectly useful to man, such as the grasses and other forms 
of vegetation which support those animals that subserve his wants. 

20. Fnel. — All plants are combustible; and the immense stores of 
fuel which man requires come from the vegetable kingdom. The 
forests that now shadow the soil furnish wood and charcoal ; and the 
floras of former eras have stored the globe with vast beds of cool and 
peat. 

21. Prvofli of D««lgB. — " It would be wrong," to use the eloquent 
words of Carpenter, "not to contemplate the important inferences 
which may be 'drawn from the vegetable kingdom in regard to the 
Power, Wisdom, and Goodness of the Almighty Designer. His 
power is remarkably displayed in the immense variety of products 
elaborated out of three simple elements, — viz., oxygen, hydrogen, 
and carbon ; his wisdom is strikingly evinced in difiiising these pro- 
ducts over the whole globe; and his goodness is peculiarly manifested 
in the adaptation of these products to the use of man." Moreover, 
the vegetable world ministers most bounteously to the gratification 
of our more refined senses and to the wants of our higher nature. 
Balsams and resins yield their grateful fragrance, and flowers and 
blossoms in every habitable clime fill the air with delicious odors. 
The floras of the globe present to the eye countless and varied forms 
of grace and beauty, and glow with such rich and delicate combina- 
tions of tint and hue as no art can rival, and which it is among its 
highest attainments simply to imitate. 
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. Qeookafhical Zoology treats of the general diTiBions of the 
A kingdom, and of ite distribution and difiuaion over the world. 

The globe ia as rich in animal as in vegetable life. The mountains 
and ^ilains, the foresta and rivers, are filled with animated forms; 
innumerable birda and insects people the sir; and the ocean through- 
out its depths is instinct with vitality, from the huge whale to the 
minute microecopic organisms that swarm in the polar seas. 

2. DIstiibatloD. — As animal life is intimately connected with 
T^^table existence, it is not surprising to find that both are governed 
by the same general laws of distribution. The condition of animals 
is influenced by the nature of the climate to which they are subjected, 
and of the food which they eat. Distinct races are more or less con- 
fined each within its own geographical region; and if transported 
beyond this, the animal lives or dies, according to its power to adapt 
itself to the new conditions of existence. From the equator to the 
poles, and from the sea-level to the snow-line, the various tribes of 
terrestrial animals have their respective localities where their growth 
and development are best promoted; and in the ocean the same law 
prevails. The animal life of any region is termed its fatma. 

The fauna of the tropic climes is as exuberant as its flora; and 
not only are the species of animals more numerous than in other 
latitudes, but the largest fonns and the highest beauty are here 
attained. 

The torrid zone is the home of the elephant, the hippopotamus, the 
rhinoceros, and the graceful giraffe ; the ostrich stalks over its deserts, 
and the huge boa lurks in its dense marshes. Birds of the most 
brilliant plumage, as the parrot, hunmiing-bird, and toucan, gleam 
amid its forests ; while insects as dazzling as gems, like the diamond 
beetle of BrazU, sport in the air. 

The temperate climes are the abode of the domesticated and useful 
animals, such as the horse, ox, sheep, and dog; and reptiles and beasts 
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of prey are less numerous and powerful than in the equatorial regions. 
New types of birds and beasts here abound, such as the eagle, turkey, 
and pheasant, and the wolf, fox, beaver, and kangaroo, which are 
smaller and less active than those that are native to the tropical 
climes, and are also inferior to them in beauty. 

The polar &una3 comprise few species, but numerous individuals, 
and the birds and beasts are dull and sombre in hue, or else of a snowy 
white. The reindeer, polar bear, sable, and ermine, are peculiar 
to this region; reptiles are unknown; and the numerous sea-fowls 
migrate hither from the cool temperate climes. 

Different faunas are likewise found at different heights above the 
sea. At the bases of the lofty mountains of the globe, the animals 
peculiar to the respective latitudes of these regions are found ; but as 
we ascend, peculiar types of animal life characterize the varying alti- 
tudes. Thus, on the Alps the chamois and steinbok have their home 
between the upper limit of trees and the snow-line ; and the llama 
dwells in a simitar re^on among the rocky heights of the Andes. In 
Asia the yak thrives amid the snows of the Himalayas even during the 
winter, and retreats in the heat of summer to the snowy regions. Birds 
and reptiles are controlled by the same law: the green macaw is never 
foimd in the Andes above the limits of 3000 feet; while the condor 
builds its nest on the inaccessible peaks of those lofty mountains. The 
crocodiles and boas on the Western Continent appear to be limited 
to the height of about 3000 feet 

As in the vegetable kingdom, animal life decreases in amount on 
the land with the increase of latitude ; but in the ocean this law is 
reversed as respects the higher organizations. In the tropic seas 
many genera and species of fish and shell-fish are found ; and the 
marine life of this region is distinguished for its brilliant colors. 
Here is the home of the shark ; for in the Pacific this terrible monster 
is said to be unknown beyond the tropics. In tbe seas of the higher 
latitudes, life has less variety of species, but the individuals are &r 
more numerous ; for it is only in their cool waters that the herring, 
cod, mackerel, haddock, shad, and salmon, and other fishes prized for 
food, are developed in such amazing numbers and perfection, and it 



What is the subject of Chapter II.? 1. Of what does Geonwhical tropic, temperate, and polar climes. Do different &unBs likewise exist at difler- 
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is to these seas that the true whale is confined. So prolific is the 
polar ocean, that Captain Scoresby estimates one-fourth of the Green- 
land Sea to contain no leas than 23,000,000,000,000 minute micro- 
scopic animals of one species. 

Marine life also varies with the depth, both in respect to speciee 
and numbers. Between high and low water are found such shell-fish 
as the periwinkle, muscle, and clam; and below these the water is 
crowded with star-fish, sea-urchins, various shell-fish, and zoophytes. 



Iiower still, to the depth of from fifteen to fifty fathoms, and existing 
in greater abundance and variety, live numerous arborescent or tree- 
like animals, sponges, voracious mollusks, and huge radiata. Beyond 
these, to the depth of six hundred feet, are found the sponges, corals, 
mollusks, and other forms that inhabit deep waters. Life also occurs 
in the abysses of the ocean ; for living creatures have been taken up 
by the sounding-line from the depth of 6000 feet. A living stor-fish 
was even brought up from the depth of 7560 feet, by Dr. Wallack, 
in Baffin Bay. 

3. Ext«Ht Rud IHodes of Dlfftasloii. — Some races of animals 
have the power of adapting themselves to almost every clime; while 
others are confined to their original abodes, or perish if they pass &r 
beyond their borders. Thus, on the one hand, the dog is the com- 
panion of man in all bis migrations, and the crow is said by Captain 
Basil Hall to be met with in every climate. On the other hand, the 
tsetse, a fly whose bite is certain death to the ox, horse, and dog, is 
confined to a certain district in South Africa, marked by no visible 
boundary, but which is so definite that if a horse crosses it he dies. 
The reindeer sufiers from heat at St Petersburg ; and the ape tribe 
perish fivm cold in the temperate climes. "Yet these wonderful 
adaptations of the structure of animals to the circumstances in which 
they are placed prove that their distribution is the result of Almighty 
design, a part of the great symmetrical whole of creation." 

The dispersion of animals frx)m the region where they have ori- 
ginated has been efl'ected by their own powers of motion, the agency 
of man, and by the currents of the air and ocean. The wild duck and 
pigeon fly fiwm fi>ur hundred to five hundred miles a day. Liseets 
and land-birds, either driven by the winds or journeying of their own 
accord, have alighted on the spars of vessels &r out of sight of 

What is stated respecting marine life in respect to depth 7 Give the illustra- 
tions. 3. What is said in reference (o tlie dispersion of animals? Qive the 
illustrations, la there not, however, a wonderful adaptation of the structure of 
animaU to the drcumstancta in which they are placed 7 By what methods has 



land. "A live boa-constrictor," says Milner, "was once found, on 
the isle of St. Vincent, coiled round the trunk of a cedar-tree, which 
was probably carried out to sea by the flood of one of the vast Sduth 
American rivers and home by the ocean-current to the islaad." 
The polar bear has frequently been conveyed on floating ice fr«>m 
Greenland to Iceland ; and wolves and foxes have been fi>und fe.r 
from land on the drifting ice-field. In these various ways has animal 
life been difilised from the main land to adjacent isles, and from one 
island-group to another. 

The diflusion of animals has been greatiy promoted by man, who, 
in all his migrations, has carried with him those domestic animals 
which are useful for labor and contribute to his sustenance and com- 
fort. Thus, the ox, horse, sheep, and pig have accompanied the 
maroh of civilization. The vast herds of cattle and wild horses that 
roam over the plains of South America aro the descendants of 
European breeds. 

In AuBtralia, the sheep introduced by the colonists have multiplied 
to such an extent that wool has become an important article of export, 
while the song of the nightingale and lark is now heard amid its 
woods. Upon the isles of the Pacific the cow, goat, and pig have 
been successfully introduced by European navigators and missionaries. 

Other races of animals have also followed man of tiieir own accord, 
such as the rat and mouse. The brown rat of Persia, which was 
introduced into Europe about the year 1727, has been conveyed, in 
the holds of ships, to almost every part of the world. 

On the other hand, man has greatiy restricted the domun of both 
dangerous and useful animals. Thus, the Asiatic lion, which once 
roamed throughout Asia Minor, Palestine, and Macedonia, is now 
confined to the regions beyond the Euphrates. The wild bull of 
Europe, which formerly abounded in the forests of Gaul and Ger- 
many, now exists in scanty numbers amid the woods of Poland. The 
bear, wolf, and beaver, centuries ago, abounded in Great Britain. 
The last bear was killed in 1057 a.d., and the last wolf near the close 
of the seventeenth century. 

In the United States, the bufialo lias retreated from the Atlantic 
States to the foot of the Rocky Mountains. The beaver and other 
fur-bearing animals have also withdrawn from their old abodes, and 
the hunter now seeks them in the deeper recesses of the forests. 

Such has been the unremitted persecution of the whale, in the 
great demand for oil, that but few can now be fbund, and, in this 
country, the seaporis formerly supported by this fishery have &Uen 
into decay. 



4. AnlDMtl Kingdom, — Cla«*lfleatloit and Extent. — The ani- 
mal kingdom, according to distinguished naturalists, such as Cuvier, 
Agassiz, and others, is divided into Sranches, ClaaaeB, Orders, FamUia, 



the diOiiaion of animals been effected ? Give the illuHtnttions. What is saiil 
of the amnej of man ? Cite the prooG<. Has man, on the other hand, greatly 
rcHtricted the domain of dangerous and useful animals? Give the iJluatra- 
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Genera, and Spee%e». Koch branch has been subdivided into classee, 
classes into ordere, orders into femilies, families ioto genera, and 
Sonera into species. These divifiions and subdivisions are not arbi- 
tr&rily made, but are founded upon the natural distinctions existing 
in animals. 

Xhe animal kingdom embraces about 250,000 known species; but 
these are not all ; for an eminent naturalist, some years ago, estimated, 
&om acknowledged fact^ and principles, that the number of existing 
species amounted to 577,600. This multitude of livii^ creatures is 
divided into four branches, — namely, Mollusks,' Kadiates,* Articu- 
lates,' and Vertebrates.* 

5. Bf oIliuibB. — These animals are of a soft texture, without any 

skeleton, and their bodies in most cases have the power of forming a 

shelly covering. To this branch, which is chiefly aquatic, belong the 

snail and squid, the nautilus, with its 

Lny-chambered shell, the clam, the 

oyster, and the wing-footed mollusks 

which swarm in such numbers in the 

polar seas that they constitute the 

principal food of the right whale. In 

this division is also found the curious 

little animal called the social as- 

»ocnL AscioiM. cidian, which bas the shape and 

texture of a leather bottle and grows in groups and clusters. This 

branch includes 10,000 species. 

6. B»dl«t««. — Kadiates have the parts of their bodies arranged in 
a circular manner around a centre, so as to present a radiated appear- 
ance like the spokes of a wheel. Of this form are the well-known 
stai-fsh, and the prickly echinus, or sea-urchin, whose shell is a most 
exquisite and delicate structure. It 
is formed, in a moderate-sized echi- 
nus, of nearly 600 different plates, 
admirably fitted to each other; and 
these are pierced with about 1860 
minute holes, through which delicate 
sucker-like feet are protruded at the 
will of the animal. To this branch 
belong also the crinoids, or lily- 
formed animals, the umbrella-shaped 
medusffi, the zoophytes, or plants 
animals, including the sea-anemone, 
which, like a starry flower, blooms 
amid the waves, and that wondrous 
insect that lays the foundation of 
islands on the floor of the ocean 
and spreads the coral forest through- 
out its depths. This branch com- 
PENT.CR.HU9 CAwr-BwuM. priggg ^bout 10,000 speclcs. 

Infutoria. — This name is given to numerous forms of microscopic 
animalcules, on account of their having being first found in vegetable 
infiisions. They are classed by some writers among the radiates, but 
in truth are confined to no one branch ; for so high is the organiza- 
tion of the wheelranimah that they have been placed among the 
articulates. 



4. How is the animal kingdom clanified 1 What is aaid of the extent of the 
species 7 What are the four bntnches that inchide all animals 7 6. DeHCribe Mol- 
liukH. What is the numberofBpeciea comprised in this branch 7 What animals 
belong to this branch 1 6. Describe Radiates. What radiates are mentioned ? 



The searching investigations of naturalists have shown that the 
infosoria are most widely diflused 
over the globe; that they abound 
in all waters, and exist in the 
fiuids and tissues of animal and 
vegetable bodies. They are ex- 
tremely tenacious of lifcy being 
found alive in the floating ice of 
the Arctic Ocean, while they retain 
their vitality under a temperature 
of 248° Fah. Many species of 
these organisms are encased in 
shells, consisting for the most part 
of lime and flmt, which remain 

for ages after the animal has se*-*ne«o»e.-(b.i«4-l) 

perished. To such an extent have the infusoria abounded that entire 
ranges of hills and masses of rock are found composed of these 
minute envelopes. Bog-iron is made up of microscopic iron shells; 
forty thousand millions of organic forms are contained in a cubic 
inch of the tripoli rock of Bilio ; and the cities of Kichmond and 
Petersburg rest upon beds of marl from twelve to twenty-eight feet 



thick, fiill of curious infosorial structures. Shells of thb kind have 
also been found in volcanic ashes. 

7. Artlcalatea. — ^This branch includes those animals whose bodies 
are composed of joints and rings, as the lobster, crab, shrimp, barnacle, 
and earthworm. Here are also found the serpula, a marine animal 
remarkable for its elegance and beauty, and the sea-mouse, which, 
glowing with 
the richest pris- 
matic colors, 
vies with the 
humming-bird 
in the splendor 
of its hues. 

Within this 
division, like- 
wise, are in- 
cluded the va- 
rious forms of insect life, such as the gorgeous butterflies, the beetles 
with their polished shards, the vengeful scorpion, the hideous spider, 
the centipede, dreaded for its envenomed bite, and the locust, whose 

e. Infusoria? To what 
ion. Whatoflbeir 

% mentioned. How 
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swarming myriads desolate the fertile fields of the East. Those 
useful creatures, the hoaey-bee, silkworm, ant, and coccus, whose 
body furnishes a brilliant red dye termed cochineal, are also classed 
with Articulates. This branch comprises about 200,000 species. 

8. Vert«br«tefl are distinguished for having a jointed backbone, 
or vertebral column. They rank the highest of all animals in their 
organization ; and man himself belongs to this branch. It is divided 
into five classes, — Fishes, Salrachiang, Reptiles, Birds, and Mammalia. 

9. Fl*h«>, which form the lowest class of Vertebrates, possess 
the characteristics of being cold-blooded and of breathing by the 
gills. Certain species are found only within particular waters; 
while others roam widely through the sea. Some are solitary, and 
others gregarious and migratory. The flying-fisb and gilt-head 
never pass beyond the parallel of forty degrees. The shark is a 
native of the tropic seaa ; though it ia found as far north as Scotland. 
One species — the white shark — grows to an immense size, being some- 
times from twenty-five to thirty feet long, and having a mouth suffi- 
ciently capacious to receive the body of a man. Cod, herring, 
pilchards, mackerel, and sardines are migratory, and swim the sea 
in prodigious numbers. 

On the coast of Norway the cod arrive at the beginning of the 

year, in shoals many yards thick, and so crowded together that the 

sounding-lead can hardly pass between them. The Grand Bank of 

Newfoundland for an extent of four hundred and fifty miles is the 

favorite resort of this valuable fish ; and millions are caught here 

every year. 

The herring, issuing from the polar seas, resorts to the coasts of 

Western Europe, Kamtschatka, and the Aleutian Isles, and is found 

along the eastern American shores as far south as the Caro- 

linas. In such vast numbers do they congregate that they some- 
times cover the sea in shoals many square leagues in extent and 

several hundred feet in thickness. 

The salmon is also migratory, going from the sea up the rivers to 

spawn. This splendid fish frequents the Columbia River in such 

immense numbers that they form the chief article of winter food 

for the neighboring Indian tribes. 

The fish which are used by man as food dwell in the shallow coast- 
waters; and a low temperature improves their flavor. To the cold 

polar current along the shores of the United States Lieutenant 

Maury attributes the excellence of the fish with which our Atlantic 

cities are supplied; and the Antarctic cold curreut that sweeps 
along the Pacific shores 
of South America causes 
in like manner the coast- 
waters to teem with rich 
and valuable fish. 

A few kinds of fish, as 
the torpedo and Gymnotus 
etectrieus, have the power 
of giving shocks of elec- 
tricity. 
The number of species of fish is estimated at about 12,000. 
Batr««htaiia,' which are cold-blooded animals, include three 

orders, — namely. Frogs, Salamanders, aud Cfficilian or Snake-like 

Batrachians. 

' From Ihe Greek word balraeko*, a, "frog." 

8. IIow »re the Vertebrates diatinfjuiBhed 7 Into what clasBea is this branch di- known ? What are Batrachiai 
vided ? 8. What are the characlensticB of FinheH 7 Stale what h said respecting Describe them. 10. What clan 
them, and describe those which are loenlioned. How many Bpeclen of Beh are scribe the animaln mentioned ii 




Frogs constitute a link between the land and water animals, — 
approaching nearest to the latter in their nature, as tbey breathe 
through lungs when lull-grown. They are found in almost every 
part of the globe ; and one species exists near the Alpine snow-line. 
The tree-toad is included in this order. 

Salamanders difier from frogs in having tails and feet. Some of 
them are aquatic, and others live on the laud. 

Cfecilians, which are all natives of warm countries, have a romid, 
cylindrical body, without neck or feet, and move in the manner 
of serpents. They form a connecting link between reptiles and 



10, KeptUes.'— The cla^s of Reptiles, which consists of cold- 
blooded animals, is divided into four orders, three of which — the 
Saurians, Chelonians, and Ophidians — deserve especial notice. 

SauriaTis' are found throughout the tropical and temperate climes; 
and to this order belong crocodiles and lizards. There are three 
families of the former, — the true crocodile, which is found in 
Africa, India, and the hottest parts of America; the g&vla]. 



which infests the Ganges; and the alligator, which occurs only in 
the Western Hemisphere. This formidable reptile abounds in the 
bayous and lagoons of the Gulf States, and is so ferocious as to 
attack men and animals. Among the liairds is the iguana, which 
lives in tropical America and in Africa, and is a delicate article of 
food. 

Chelonians* comprise all turtles and tortoises, whether inhabiting 
the land or water, and are distinguished from other reptiles by being 
enclosed within an upper and a lower shell, each of which is formed 
of several pieces. 

Some of the land-tortoises are of great size, — one species, belonging 
to the Galapagos Islands, attaining a weight of from five hundred 
to six hundred pounds. The largest species of fresh-water turtle 
is found in the Ganges, where it is not uncommon for one of them 
to weigh two hundred and fifty pounds. The green turtle, so much 
prized for food, lives in the Atlantic within the tropics: they are often 
six or seven feet long and reach the weight of from six hundred to 
seven hundred pounds. Tortoise-shell is obtained from the hawk's- 
bill turtle, which is found in different parts of the Indian Ocean.' 
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Ophidiant^ compr«heDd every kind of snake; tht^y are found 
throughout the torrid and temperate zones, but especially infest tlie 
former. Some of the species are venomous; but the greater part are 
innoxioua, — the ratio of the former to the latt«r being about one to five. 
The largest snakes are the boas and pythons. The former arc found 
only on the Western Continent, and the latter on the Eastern. The 
boa, varying firom nine to fifteen feet in length, abounds in the dense 
ibrests of South America, where, lurking amid the trees, it watches 
for its prey, dropping suddenly upon it as the animal passes beneath, 
and, after crushing it to death in its powerful folds, swallows it entire. 
The python is the largest of all serpents in the Eastern World, grow- 
ing, according to Dr. Livingstone, to the length of from fifteen to twenty 
feet. It seizes, kills, and devours its prey in the manner of the boa, 
living chiefly upon small animals ; but occasionally the steinbok and 
pallah &11 its victims. 

I^either of these kinds is poisonous. Most deadly among the 
poisonous snakes are the cobra di capello and the rattlesnake. The 
cobra is found from Malabar to Sumatra, and in some parts of Africa, 
and is so venomous that on one occasion, when the tips of the ears 
of a. wild hog were pressed between two boards and the snake was made 
to bite them, though the wounded parts were cut off immediately, 
the animal died in a few seconds. The rattlesnake is found only 
in America, and is so called because the tip of its tail ia formed of 
several loosely-jointed bones, which the animal rattles when it b 
aroiised or irritated. 

The Batrachiana and Reptiles include about 21)00 species. 
11, Blrda. — Birds are found all over the globe. Arctic voy- 
agers have seen them passing northward beyond the highest latitudes 
they themselves have been able to attain, and from the sea-level they 
- soar far beyond the snow-line of the loftiest equatorial mountains. 
Most species are confined to particular regions ; but there are exceptions 
to this law. A great similarity exists between the birds of the northern 
regions of the Old and New Contiuentii; but in the tropical and 
southern temperate zones of America, Asia, and Africa they are 
entirely dlfierent. Many birds are migratory, passing the winter in 
one country and the summer in another. Of this class arc geese, 
swallows, and pigeons. Some migrate singly, others in groups, and 
some in Immense flocks. A flock of pigeons was once seen by Alex- 
ander Wilson, which was a mile in breadth, and, from the time occu- 
pied in its passage, was estimated to be 240 miles long. It was com- 
puted to contoin more than 2,000,000,000 birds. 

Birds are divided into seven orders, — namely, Raplores' (Birds of 
Prey), In»e»»orea ' (Perchers), Scamores ' (Climbets), Raaorei ' 
(Scratchers), Our»orea* (Runners), Grallatoree^ (Waders), and Nata- 
lores' (Swimmer:?). The first five orders are land-birds; the others, 
water-birds. They are all warm-blooded, and comprise between 6000 
and 7000 species. 

To the order of the Raptores belong vultures, falcons, and owls. 
Chief among tlie vultures is the condor, which measures when full- 
grown, according to Humboldt, fifteen feet from tip to tip of ils out- 
stretched wings. It dwells exclusively amid the Andes, yet, under 
pressure of hunger, sometimes seeks the sea-shores for food; but here 
it cannot long remain, on account of the heat, and soon returns to Its 
cold mountain-home. Of the falcons, the imperial eagle is the largest 



It is found amid the high mountains of Central Europe, and is noted 
for its strength and courage. Tlie bald eagle ia the most distinguished 
for its beauty of all the North American species; and has been 
adopted as the emblem of our country. 

Among the Itisessores are classed the singing-birds, such as the lark. 



' From (he Latin word opkU, a " Hiinlce.' 
', * ', ', ', ', ' From the i,.ilin words ri 
Kando, to "climb," rado, to "scratcli," eur* 
goes on stilts," and naio, to " swim." 



■pi., I 



' itaido, to "pereli,' 



oriole, canary, mocking-bird, and thrush. The bird of Paradise, tlie 
kingfisher, and the beautiful group of humming-birds also belong to 
this group. 

The mocking-bird, a native of the Southern States, is described 
by Herschcl us the "very embodied spirit of woodland melody, which, 
liesides possessing an unrivalled song peculiar to Itself, imitates in 
perfection, and even surpasses, that of every other species." 

The birds of Paradise, which are unsurpassed for their rich and 
brilliant plumage, are inhabitants of New Guinea and the neigh- 
boring blauds. The humming-bird is found only In the Western Con- 
tinent: no more thau four species belong to North America, while in 
tropical South America three hundred species exist, varying from the 
size of a ivrcn to that of an humble-bee. They are chiefly confined 
to tropical climes; but some species are not thus restricted; for hum- 
ming-birds have been seen ofl* Terra del Fucgo, and in the cold lati- 
tude of Beliring Strait. 

Under the order of Scaneorei are included parrots, toucans, wood- 
{>ecker8, and cuckoos. 

Parrots are remarkable for their beautiful plumage and their 
facility in Imitating sounds and words. They swarm in the tropical 
forests of Africa and Asia ; while no less than forty species are natives 
of Soutli America. These birds are chiefly confined to the torrid zone, 
but in the Western Hemisphere range from the Strait of Magellan to 
the 42d degree of north latitude, and are found on the Eastern Con* 
tinent as far as tlie 56th degree of south latitude. Toucans are noted 
for their large, thin bills, and for their splendid plumage of mingled 
black, orange, and scarlet: they are indigenous to the tropical climes 
of South America, and abound in the dense forests of Brazil. 
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The order of tlie Raaixrea is more extensively represented in the 
^^aatera than in the Western Continent, and includes such birds as the 
peacock, pheasant, quail, grouse, domestic fowl, and pigeon. 



The peacock, renowned for its gorgeous plumes, belongs to Southern 
Asia ; and two species live wild in the groves of India and Ceylon. 
The pheasant ia also Asiatic in its origin, and is scarcely less beau- 
tiful than the peacock. It is, however, more widely diffused than 
the latter, and comprises within its family some of the most splendid 
Eastern birds, such as the gold and silver pheasants of China. The 
turkey is a native of Korth America, and ranges from Ohio and 
Missouri to the Isthmus of Panama. It was first introduced into 
England in 1626, and is now domesticated in all parts of the world. 
Pigeons belong both to the Old and the New World. In the Western 
States they congregate in such vast multitudes at their roosting- 
places that the limbs of the largest trees, throughout extensive 
localities, are broken down by their weight, and the forest appears 
as if desolated by a storm. 

The birds which are ranked under the order of Ourgorea are few 

in number, and belong to the family of the ostrich, embracing the 

ostrich proper, the emu, cassowary, and apteryx. They are birdd 

of great size, and have com- 

^ j^.- T , =H^r-_ ._ ^ i ^^ paratively short wings, which 

'.' . . ^K< •. -- assist them in running but are 

^ useless for flight. 

Of all ostriches, the African 
species is the largest, being 
^ from seven to nine feet 

height It inhabits the sandy 
deserts of Africa, and is be- 
lieved to be the fleetest of all 
. ,_ - ,, — ^_ running creatures. Its stride, 

OSTRICHES. when pursued, is from eleven 

I length. Dr. Livingstone says that 



and a half to fourteen feet 



Describe the Easores. State what id said of the Ciirsores. 



SO fast does the ostrich run that, generally, one's eye can no more 
follow the tegs than it can the spokes of a carriage-wheel in rapid 
motion; and he estimates its speed at twenty-six miles an hour. 
Formerly this species extended throughout Asia Minor, Persia, and 
Southern and Eastern Asia, hut is now nowhere found in this con- 
tinent, except in Arabia. The ostrich ia hunted for the sake of its 
beautiful plumes. 

The cassowary, which ia a native of Java, is about five and a half 
feet in height, and ia covered with a plum^e that resembles coarse 
hair. It runs with a bounding motion, far surpassing the speed of a 
horse. The emu, which ia found only in Australia, is a 8wift-foot«d 
bird, larger than the cassowary, having a height of mure than seven 
feet. The apteryx, which Uvea only in New Zealand, is about the 
aize of a goose, with wings one and a half inches long. This genus 
is nearly extinct. 

The Graliatoreg are noted for the stilt-like legs and long necks 
and bills, by which they are enabled to wade and to obtain food in 
shallow water. Such are the stork, heron, plover, snipe, and flamingo. 
The stork is a tall and stately bird, which, on account of its services 
in destroying noxious insects and reptiles, has in many places been 
protected by law ; and by the ancients it was considered a crime to 
kill it. The common stork of Europe migrates to Asia Minor, 
where it spends the winter. A stork, in 1S46, was caught on one of 
the mountains of Palestine, and around Its neck was a silver locket, 
enclosing a letter dated from a castle in Germany where the bird 
had ita nest. 

The flamingo ia one of the most remarkable birds of this order. 
Its plumage is a brilliant red; and though somewhat smaller than 
the stork, yet, from the great length of its neck and 1^, it stands 
nearly five feet high. These birds are gregarious, and when they feed 
keep together, drawn up in line, resembling at a distance, from th^r 
height and color, a regiment of soldiers. Immense numbers are 
found along the rivers of South America. 

The order of the Hataiorea includes such birds aa possess com- 
paratively short 1^, webbed feet, and bodies adapted to swimming, 
as the duck, pelican, penguin, gull, and albatross. 

One of the most important genua of the duck family is the eider- 
duck, so well known for the delicate down it afibrds. It is about 
twice the size of the common duck, and is found both in Europe 
and America, from the northern parallel of forty-five degrees to the 
highest latitude yet attained. 

Within these regions they breed in immense numbers on the rocky 
shores of the mainland and of islands, the mother-bird making her 
nest of sea-weed and lining it with the eoft down from her breast. 
A breeding-place visited by Dr. Kane in the Arctic Sea, and called 
by him Eider Island, was so thickly covered with nests that hardly 
a atep could be taken without treading upon them. 

The penguin, which sometimes weigha from sixty to seventy 
pounds, is mostly found in the high southern latitudes, where they 
are seen in countless numbers upon the snow-clad islands. Though 
scarcely able to walk, and possessing no power of flight, it never- 
theless skims swiftly over the sea, and dives with great rapidity. 
One kind lives on the ice of the Antarctic Sea, and is said to weigh 
from sixty to seventy pounds. 

Gulls are found in every latitude and sea. The stormy petrel, or 
Mother Cary's chicken, belongs to this family. 

The albatross is the largest of all sea-birds, measuring from ten 
to twelve feet between the tips of its extended wings. It sweeps 
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southward over the Pacific nearly as far as the Antarctic Ocean, 
and northward to Behring Strait. From the strength of its wings, 
it flies with great ease, and rests at night upon the waves. 

12. BlAiniiiAlla.^ — This class includes all those warm-blooded 
animals that bring forth their young alive and suckle them , and 
within its limits are found those creatures that are most useful and 
serviceable to man. It ranks highest in the animal kingdom, and 
comprises about 2000 living species, divided by Carpenter into 
twelve orders, — namely, MarmpiaMa,* Monotremata^ Edentata,* Pa- 
ehydermaJtaf Cheiroptera^ Liaeetivora,^ Carnivora,^ Rodentia^ Mumi- 
nantia,^^ Quadrumana,^^ Cetacea^^ and Bimana}^ 

13. Mariupialia. — This order embraces all such animals as the 
kangaroo, wombat, and opossum, which have a pouch formed by 
the fold of the skin of the abdomen, in which the females carry 
their young when partially formed. 

The marsupials include one hundred and twenty-three known 
species, which are very irregularly distributed, for only twenty-one 
are found in the New World : all the rest belong to Australia and 
the adjacent isles. Not a single species is found in Europe, Africa, 
or the continent of Asia. The kangaroo is a native of Australia, 
and is one of the most noted of the marsupials. Its limbs are very 
disproportionate, the fore-legs being short and small and the hind- 
legs long and powerful ; and on this account it is enabled to make 
most extraordinary leaps, passing over the ground at a rapid rate. 
Its young are but the rudiments of animals, and are immediately 
received into an outer bag or pouch beneath the belly of the mother, 
where they remain until they become fully developed. The well- 
known opossum is peculiar to America. 

14. Monotremata, — ^This order is represented by only two animals, 
of a singular internal structure, — the duck-billed platypus and the 
porcupine ant-eater, both of which are peculiar to Australia. The 
former is about fourteen inches long, and has the body of an otter, 
but its head ends in a bill like that of a duck. The latter has 
spines like the hedgehogs and lives on ants. 

15. Edentata. — ^This order contains only twenty-eighi species, of 
which twenty are found in the New World, two in Asia, three in 
Africa, and three in Australia. Under this division are found such 
animals as the ant-eater, sloth, and armadillo. 

The ant-eater is the largest of all the Edentata ; and the great ant- 
eater, which is found in South America, measures from seven to 
eight feet in length. It is entirely destitute of teeth, and is charac- 
terized by an extremely elongated head and a long and narrow 
tongue, well adapted for collecting its peculiar food, which — as the 
name of the animal implies — consists of ants. 

The sloth, which is so called from its slow motion, lives upon the 
leaves of trees, and is an extremely helpless creature upon the 
ground. It is found in the dense forests that extend from Mexico 
to Rio Janeiro, where "the deeper recesses of the woods," says 



Latin word nrnmmOf a ** breast." 

Latin word marsupium, a " pouch." 

Greek words monosj " single," and tremOf " opening." 

Latin word edentatus, " without teeth." 

Greek words paehuSj " thick," and derma, " skin" (thick-skinned). 

Greek words cheir, "hand," undipteron, "wing^* (wing-handed). 

Latin words vnsectumj "insect," and voro, to "devour." 

Latin words camis, "flesh," and two, to "devour" (flesh-eaters). 

Latin word rodo, to " gnaw." 

Latin word ruminoy to " chew the cud." 

Latin words qwatuor, " four," and manrn, " hand" (four-handed). 

Latin word cetus, a " whale." 

Latin words 6t8, "twice," and manus, "hand" (two-handed). 

12. What are the peculiarities of the Mammalia? What is further said re- 
specting this class of animals? Into how many orders are the Mammalia 
divided? Name these orders, and show how they are distinguished. 13. De- 
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Tschudi, "resound with its drawling, monotonous cry; and this em- 
blem of misery, fixing itself upon an almost leafless bough, there 
remains defenceless, a ready prey to any assailant." 

The armadillo, which abounds in South America, is covered with 
a shell formed of plates like a coat of mail. It is a harmless crea- 
ture, and feeds on insects and vegetables, and is used by the natives 
for food. It runs with great speed, and, when near a precipice, 
eludes its pursuers by forming itself into a ball and rolling down 
the height in safety, protected by its shell. One species — the giant 
armadillo — is three feet in length. 

16. Rodentia. — This order comprises no less than six hundred and 
four species^ of which three hundred and twenty-five are found in 
the Old World, and two hundred and eighty-two in the New. It 
comprehends such animals as the squirrel, beaver, hare, rat, and. 
prairie-dog. 

The beaver, so noted for its sagacity and so much prized for its 
fur, is found in the rivers of Europe and Asia from the 36th to the 
67th degree of north latitude, and in America from the confluence 
of the Ohio and Mississippi to the banks of the Mackenzie River. 
Beavers live in communities, and erect huts for themselves in ponds 
or running streams, constructing dams in the latter in order to obtain 
a sufficient depth of water. These dams are formed of trees, o^n 
five or six inches in diameter, which the beavers cut down with their 
teeth. 

Rats are widely distributed, and follow man wherever he settles. 
When they become too numerous in any region, they migrate of 
their own accord. According to Pennant, the Kamtschatka rat 
sets out in spring in great multitudes, and travels for hundreds of 
miles, swimming the rivers that cross its path. 

The prairie-dog is a species of marmot, and abounds in the great 
prairies of the West. They live in very large communities, their 
burrows — or villages, as they are called — being many square miles 
in extent. 

17. Insectivora. — The term " insect-eating animals" may be applied 
to bats, and even some of the Quadrumana ; but it is characteristic 
of those belonging to this order that they are peculiarly fitted by 
their organization for preying and living upon hard-bodied insects, 
such as beetles and locusts. This group, which contains sixty 
species, includes such animals as the hedgehog, shrew, and mole. 

The European hedgehog, which is the best-known of this, family, 
is about ten inches long. Its body is covered with sharp spines, 
and, when attacked, the animal rolls itself up into a ball, presenting 
nothing to its enemy but an array of pointed spines. Its principal 
food is insects. 

The mole is about five or six inches long, and is ^mished with 
short, palmated feet, which enable it to work its way under ground 
with great facility. It lives in places where the soil is loose and 
furnishes the greatest amount of worms and other insects, upon 
which it feeds. The fine and thick-set fur of this little animal is 
as soft as velvet. 

18. Cheiroptera. — This order consists of the bat family, and in- 
cludes two hundred and nineteen species. Most of these live upon 
insects ; but some feed upon fruits and soft vegetable productions. 

Bats fly only in the night, and during the winter in temperate 
climes live in a torpid state. In caves and dark chambers, such as 
occur in the Pyramids, they are found hanging in clusters from the 
sides and roofs, supported by the hooks with which the extremities 

scribe the Marsupialia. 14. What of the Monotremata? 15, 16. State what is 
said respecting the Edentata and the Bodentia. 17, 18. Give an account of the 
Insectivora and the Cheiroptera. 
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of their wingB are furniehed. Some of these animals, as the leaf- 
nosed bat and vauipire, are remarkahle for the expanse of their 
wiu^, which sometimes measures from two to three feet from tip to 
tip. This species suck the blood of domestic animals, and even 
attack man. Dr. Tschudi relates that he knew a bat to fasten upon 
the nose of a drunken Indian and suck so much blood that it could 
uot fly away. The bat is found in nearly every part of the world; 
for it extends throughout the Western Continent, and ranges in the 
Eastern from the Arctic Ocean to Australia. 

1&. Pachydermata. — This order comprises, exclusive of the wild 
horae, thirty-nine species, besides those which are domesticated, such 
as the mule, ass, and hog. It includes the strongest and most 
gigantic quadrupeds, and various other animals, many of which are 
highly serviceable to man. The pachyderms are chie&y confined 
to the torrid zone, and delight in well-watered forests and jungles. 
The most noted families of this order are those of the elephant, 
rhinoceros, hippopotamus, horse, hog, and tapir. 

Xhe elephant, the mightiest of living quadrupeds, roams in herds 
amid the tropical forests of A^ia and Africa. There are two species, 
— the Asiatic and African. The former ranges over a region which 
extends from Southern Sumatra through the peninsula of Malacca, 



embracing the southern provinces of China, all India, and Ceylon, 
and ascending the Himalayas, five thousand or six thousand feet, to 
the dense forests of Nepaul. The African species is smaller than 
the Asiatic, and is not so easily tamed. Its domaii^ stretches from 
the northern limits of Cape Colony to the river Senegal in Western 
Africa, and northeasterly to Abyssinia as far as the 13th degree of 
north latitude. The elephant has been trained from the earliest 
times for warlike and domestic purposes, and Is the most sagacious 
and intelligent of all animals. Its immense tusks consist of ivory, 
and form a valuable article of trade. 

The rhinoceros, distinguished for it« horn, is a powerful and 
savage animal, and a match for the elephant. It inhabits the thick 
forests of Asia and Africa, and its range in the latter country is the 
^me as that of the elephant ; but in Asia it extends farther north, 
into China, and to Java in the south, where the elephant is not found. 
There are seven species of the rhinoceros, — three Asiatic and four 
African. The Indian species has one horn, and the Asiatic two. 
The rhinoceros was well known to the ancients, and was introduced 



by the Romans in the games of the circus. It was first brought into 
England in 1684. 

The hippopotamus, or river-horse, is 
a large, unwieldy animal, peculiar to 
Africa. It is there found in many of 
the rivers and lakes, where it feeds upon 
the herbage that grows in their beds, 
coming up every few minutes to the sur- 
face of the water in order to breathe. It 
is gregarious, and is a stupid, harmless 
animal, but when robbed of its young 
will attack and upset a boat, according 
to the experience of Dr. Livingstone. 

The hog is the most widely diffused 
of all the pachyderms, and assumes the 
greatest variety of forms. The wild 
hoar, which is the original stock of the 

common hog, ranges from the western ""'"^ huntino HiPFOPor*Mua. 
shores of France to Japan and the Chinese Sea, and from the Sahara 
to the forests of Lithuania in Europe and Lake Baikal in Siberia. 

The family of the horse is divided into three genera, — viz., the 
horse proper, the ass, and the zebra. The horse is found tamed 
in every part of the world, aud, though doubtless originally wild, 
yet the time when it was first domesticated is so remote that its 
native abode is unknown. Vast herds of wild horses now roam 
over the highlands of Tartary and the plains and pampas of the 
Western Continent; but these are regarded as the descendants of 
domesticated animals. The wild horses of America have sprung 
from tame horses turned loose by the Spaniards; and the herds of 
Tartary are supposed to have originated in a similar way. This 
nohle and intelligent animal has from the earliest antiquity been 
eminently serviceable to man, and is highly prized for its strength, 
speed, and beauty. 

The wild ass is found in herds of countless numbers throughout 
Central Asia and Mongolia, whence they migrate southward on the 
approach of winter. The common ass, which appears to have been 
tamed at an earlier period than the horse, is supposed to be de- 
scended from the wild ass of Tartary, which is remarkable for its 
speed and fiery disposition. 

The zebra belongs only to Africa, and ranges northerly from Cape 
Colony to Congo, Guinea, and Abyssinia. One of this species, — 
the quagga, — though bold and fierce on its native plains, has been 
occasionally domesticated. 

The tapir belongs almost exclusively to South America. Only a 
few years ago it was discovered in Sumatra, Malacca, and some of the 
adjacent isles. The American tapir is a large animal, resembling 
the hog in form, and when full-grown is six feet long and three 
and a half high. During tlie day they repose in the deep recesses 
of the forest, whence they issue at night to prey upon the products 
of the plantations. 

20. Camivora. — This order, which includes beasts of the most 
bold, cruel, and ferocious disposition, is represented in every part of 
the world. The Carnivora possess a structure for tearing, devouring, 
and digesting the fiesh of the weaker animals upon which they 
prey, and are found in the greatest numbers where the latter are 
most numerous. They abound in the torrid zone; but their distri- 
bution throughout different countries is very irregular. 
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The CamWora, not including the extenaive group of the bats, 
includes two hundred and twenty-nine specieB, comprised under two 
iamiltes, — namely, the Plantigrades ' and Digittgradet.'' 

Of the Plantigrades, the bear ia the niotst worth}' of notice. The 
brown bear, which is etill found amid the Alps and Pyrenees, 
ranges over the northern regions of the Eastern Continent from 
Norway to Kamtschatka and Japan. In the Western Hemisphere, 
the black Ijear roams over the vast r^ions lying north of the north- 
ern parallel of thirty degrees. 



The grizzly hear, the most formidable of all, and terrible for its 
strength and ferocity, is found only within the Rocky Mountains 
and their vicinity. 

The polar bear, fierce and dangerous, dwells in the Arctic climes, 
and ranges no farther south than about the 55th degree of north 
latitude. It is a bold swimmer, and preys upon seals and the car- 
casses of whales. 

To this family also belong the wolverine, raccoon, and badger. 

The Digitigrades, which are diffused throughout the globe, contain 
numerous genera, the most important of which are those of the 
felines' and eaninet'. The former, which range over all the world 
except Australia and Oceanica, include the most bold, powerful, 
and ferocious beasts of prey, such as the Hon, tiger, puma, jaguar, 
leopard, and panther. The lion roams over nearly the whole of 
Africa, but in Asia b confined to particular districts in Arabia and 
Persia, to the country bordering the Euphrates, and to certain parts 
of India. 

The lion possesses immense strength, and is said to be able to seize 
and carry ofT a heifer or antelope ; yet it is questionable if he dares 
singly to attack the buffalo. From his boldness and supposed mag- 



•, ' From the Latin words pianto, the "soleof the foot," and orodioi 
(Camivora that walk on the iiolea of (heir feet), and digiha, a, " toe," : 

1, a "dog." 



ofamilieBdoesit coiDprise? Why are the/ so called 7 What ia said ii 



8 aaid of the felin 



nanimity, he has been termed the "king of beasts;" but, according 
to Dr. Livingstone, he has no claim to this distinction. 

More active than the lion, and its equal and perhaps its superior * 
in strength, is the royal tiger, which is found only in Asia, and 
chiefly within the torrid zone. Stealthy in its approach and cruel in 
its disposition, it is the terror of the natives of India. The puma — 
called the American Hon, but inferior to the true lion in strength 
and size — is found from Patagonia to the Great Northern Lakes. It 
is bold and ferocious, and in Peru fearlessly attacks mules and 
horses. The jaguar lives chicfily in Brazil and Par^uay, and 
almost rivals the tiger in strength and ferocity. It has been known 
to kill a horse, drag it nearly two hundred feet to a river, swim 
across the stream with its victim, and then carry it into the ad- 
joining forest. The leopard and panther are natives of Africa 
and the southern partis of Asia, and are beautiful and graceful 
animals. 

To this group belongs also the wild-cat, which in Europe is the 
only representative of the felines in their wild state. 

The principal representatives of the canines are the dog, wolf, 
jackal, and fox. The dog follows man in all his migrations, not as 
a parasite, but as a faithful and attached companion, his afiections 
being of a personal nature and existing even under ill treatment. In 
India a species of dog exists in a wild state, called the dhole, and 
in Australia the dingo is found, which hunta in packs ; hut it is be- 
lieved that these animals are the descendants of domesticated races. 

The wolf is found in North America, throughout nearly all 
Europe, and in Northern Asia. It is a doubtful question with 
naturalists whether the wolf Is not the original stock of the dog. 

The fox occurs in America, Europe, and Northern Asia, and is 
represented by several varieties, — as the red fox of North America, 
which is r^arded as identical with the common fox of Europe ; 
the black fox, distinguished for its rich black fiir; and the Arctic 
fox, whose hair in winter is of a pure white color, and covers a thick, 
soft fur that encases even the soles of the feet of the animal. 

To the Camivora also belong the.eavage hyena, and the civet-cat. 



not«d for its perfume. Here are likewise found the weasels, from 
some of which — as the mart«n, sable, and ermine — the most costly 



nn account of the Hon, tiger, puma, jaguar, panther, leopard, and wild-cat. 
Describe the canineti, and the several animalH which are mentioned as belonging 



to thia group. What other animnln i 
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and valuable furs are obtained. The sable inhabits the polar climea, 
and ia hunted in the depth of winter, amid the moat desolate regions. 
* In this order are also ranked the otters, the most remarkable of 
which is the sea-otter, which is found off the northwestern coast of 
America and is valued for its beautiful dark fur. 



21. Marine Camivora. — ^Under this division are included the 
seal and the walrus, which have the peculiarities of the true Cami- 
vora. Seals are found in the temperate and frigid regions of the 
globe, and are much prized for their skins, fur, and oil. The elephant- 
seal is the largest known species, and measures from twenty to 
thirty feet in length. The walrus in its form and habits resembles 
the seal, and is armed with solid tusks from eighteen to twenty 
inches in length. It ia a bold animal, and with ita formidable 
weapons defends itself even against the attack of the polar bear. 
The seal and walrus are invaluable to the inhabitants of the Arctic 
regions, aa they constitute not only their ataple food, but contribute 
in a variety of ways to their necessities and comfort, furnishing fuel, 
light, thread, clothing, and covering for their boats and tents. 

22. Buminantia. — This order consists of animals that live upon 
vegetables, and, according to Johnston, embraces 180 species. The 
most important families are those of the giraffe, antelope, goat, 
sheep, ox, camel, llama, and musk-deer. 

Of all animals, the Ruminantia are most useful to man. Some 
serve him aa beaats of burden and of draught, and others furnish 
him with food and clothing, and with many articles that conduce to 
his comfort. They are distributed over the globe from the equator 
to within the Arctic regions, and are essentially connected with the 
welfare and diffusion of the human family. From the earliest 
period, some of them have been domesticated ; and, with the excep- 
tion of a few of the more desolate regions of the Arctic climes and 
a small number of the Pacific isles, there is hardly a spot on the 
globe where the ox, sheep, and goat are not found. A few kinds. 



as the llama, camel, and reindeer, seem to be especially serviceable 
only in the regions where they are found. 

The deer, distinguished for its gracefulness and beauty, ia dis- 
tributed over nearly the whole glohe. Among the moat noted of thb 
&mily are the fallow-deer, the reindeer, and the elk. The reindeer 
ia found in the north of Europe, and is confined to the polar climea. 
To the inhabitants of these regions it is invaluable, as it fumiabea 
them with fleah, milk, and the means of transportation, carrying 
them rapidly on sledgesacross the snowy wastes. The elk, or moose- 
deer, which has its home in the coldest parts of the Northern Hemi- 
sphere, was formerly somewhat numerous in Europe, but is now 
chiefly found on the Western Continent in the vicinity of the Great 
Northern Lakes and amid the forests on the St. Lawrence. It is as 
lai^e as a horse; and ite horns, or antlers, when fully formed, weigh 
from fifty to sixty pounda. 

The giraffe, which is found only in Africa, is a graceful and deli- 
cately-formed animal, and so 
tall that it sometimes attains 
the height of eighteen feet. It 
is hunted for the sake of ita 
beautiful skin, and, though a 
tiraid creature, defends itself 
vigorously when brought to bay, 
by kicking with great rapidity. 

The fleet and elegant ante- 
lope is found in the warmer 
zones, and chiefly inhabita 
Africa. A few species exiat in oibaffe*. 

Asia, a atill smaller number in America, and only two in Europe. 
Among the most remarkable of the antelopes are the springbok, 
gazelle, and chamois. 

The springbok is a native of South Africa, where it covers the 
plains in vast numbers, from 25,000 to 30,000 animala being some- 
times seen in a single herd. 

The gazelle, celebrated for ita rare beauty and exquisite form, ia 
found in Arabia and Syria, congregated in large herds. In speed it 
outstrips the greyhound, and is hunted by the aid of falcons ; but, 
though wild and timid, it is easily tamed. 

The chamois dwells amid the snowy heights of the Alps, Pyrenees, 
and Carpathian Mountains, and among the Caucasian and Taurian 
ranges. 

The ox family comprises the largest animals among the Ruminants, 
and, either in a wild or domesticated state, is diffused over nearly the 
entire globe. The ox has been so long domesticated that its origin 
is unknown; but Central Asia is generally regarded as the home of 
the parent stock. The principal animals of this family are the 
buffalo, bison, urns, yak, and musk-ox. 

The buffalo is a powerful and ferocious animal in its wild state, 
boldly meeting the tiger, and often vanquishing him in the conflict. 
In defence of its young a buffalo-cow will attack the lion, and some- 
times kill him. 

The American bison, — commonly termed the buflklo, — though for- 
midable in appearance, b dangerous only when wounded and brought 
to bay. It formerly dwelt in the eastern portions of the United 
States, but is found now only in the remote regions of the West, 
ranging, in immense herds, from about the 64th degree of north 
latitude to New Mexico and California. 
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The uniB, aurocha, or European biaon, is an exceedingly ferocious 
&nd uatamable beast. It is described by Ciee&r and other ancient 
authors under the name of the urus, and in those remote times roamed 
through the unbroken forests of Central Europe. It is now found 
only in the dense woods of Lithuania. 

The yak, already alluded to, is a very hardy animal, and, accord- 
ing to LieutcDant Wood, is as serviceable to the inhabitants of Thibet 
and Pamir as the reindeer is to the Laplander. Its home, even in 
the winter, is amid the ice and snows of the Himalayas; and if the 
snow is too deep for it to crop the berbf^e, the animal rolls himself 
down some declivity, laying bare the dried grass, and then eats his 
way up in the path he has made. 

The musk-ox, scarcely equal in size to the amallrat Scottish cattle, ; 
inhabits the coldest region of North America, and is distinguished 
for a strong, musky odor, whence it derives its name. 

The goat is found in certain portions of Europe and Africa, but 
abounds most on the Asiatic Continent. The original stock of the 
common goat is unknown, but it is probably the same with that of 
the half-tamed breeds that inhabit Asia. The Syrian goat is much 
prized for its milk ; and its hair from a very early period has been 
employed in the manufacture of cloths. From the fine and silky 
hair of the Cashmere goat are &bricated the beautiful and costly 
Cashmere shawls. 

The Caucasian ibex, which belongs to this group, is a bold and 
powerful animal, and, when driven to bay in its native heights, turns 
on its pursuer and hurls him headlong from the cli&s. 

The sheep appears, by the earliest records, to have been the first 
animal domesticated by man, and its native abode is supposed to be in 
Western Asia. In the inaccessible mountains of Europe, Asia, Africa, 
and America, they herd together in a wild state, but are most nu- 
merous in Asia. Tbb valuable animal is greatly affected by external 
circumstances, and especially by climate, producing a thick and silky 
fleece in the temperate climes, which changes in a year or two to 
crisp brownish hair if the animal is transported to a tropical clime. 
The Egyptian and Syrian sheep have enormous tails, which 
sometimes weigh seventy or eighty pounds. 

The &mily of the camel consists of two genera, — the Arabian, or 
one-humped camel, and the Bactrian, or two-humped; both of which 
are completely domesticated. 

The Arabian camel, called "the ship of the desert," is distri- 
buted over Southwestern Asia, 
. the south of Tartary, and part 

\ I of India. It is peculiarly fitted 

by its structure for traversing 
the arid wastes of its native re- 
gions, since it possesses a supple- 
mentary stomach as a reservoir 
for water, and its fatty hump, 
when the animal is without sus- 
tenance, partially supplies the 
place of food. 

" — "■ The dromedary, which is a 

species of the Arabian camel, is 
distinguished for its speed. Burckhardt relates that one of these ani- 
mals carried its rider one hundred and fifteen miles in eleven hours, in- 
cluding twenty minutes employed in crossing and recrossing the Nile. 
The Bactrian camel, which is found in Central Asia and in the 



countries bordering on the Caucasian MountMus, is a strong animal, 
well adapted to traversing ru^ed ground. A pair of Bactrian camels 
will draw a load of from three thousand to four thousand pounds 
fifty miles, on a good road; without eating, drinking, or halting. 

So highly prized is the camel by the Arab that he believes this 
animal and the date-tree to have been made from the same clay as 
Adam, and that he will meet them in paradise. 

The llama resembles the camel, but is much smaller, and possesses 
neither a bump nor an addi- 
tional stomach. It belongs ^-"^ Jjf^,. "" 
exclusively to South America, 
and is restricted to the lofty 
ranges of the Western Andes, 
which extend from Venezuela 
to Patagonia. At the time of 
the conquest of Peru the llama 
was the only beast of burden 
in South America, and was kept 
in immense flocks, both for the 
purposes of traffic and for food. "" ll>ii*. 

This animal is more sure-footed than the mule, and llamas are now 
employed, as they were formerly, in transporting the products of the 
silver-mines across the ru^ed raugea of the Andes. The guanaco, 
alpaca, and vicu&a belong to this family. 

The musk-deer, which is a native of Asia, is prized on account 
of its secreting the odoriferous substance called musk, which is much 
used as a perfume. 

23. Quadrujnana. — The Quadrumana consist of the tribe of mon- 
keys, comprising, with the lemurs, one hundred and seventy species, 
of which ninety-one belong to the Western Continent and seventy- 
nine to the Eastern. The most noted divisions of this order are 
apes, monkeys, and baboons. 

The most remarkable of all the apes is the gorilla, which lives in 
Western Africa. It is from six to seven feet high, is terrible for its 
strength and ferocity, and 
roams in the depths of 
forest without a rival. 

The orang-outangs, which 
also belong to the apes, are 
as tall as a man, and have 
sufficient instinct to con- 
struct a kind of hut for . 
themselves by twining to- 
gether the branches of the 
trees in which they reside. » 

The chimpanzee is the 
most gentle of all the apes. 

The slow monkey, which 
abounds in many parts of 
India, is regarded as a di- 
vinity by the natives, splen- 
did temples being erected 
to its honor, and hospitals 
built for its reception when 
sick or wounded. ^'^ -^^ ^"^ 

Of all'tbe baboons the "'^""^ """"■ 

largest and most ferocious is the mandrill, which, when erect, is 



Describe the lamiliee of the goat, aheep, and camel, uid the various animiils animalB are dassed in this family? What is nud of the musk-deer? 23. Describe 
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nearly as tall as a man. It inhabits Western Africa, and issues 
from the forests in large numbers, plundering the cultivated fields 
with impunity. When excited, it is extremely ferocious, attack- 
ing and killing small animals, and is more than a match for an 
unarmed man. 

The lemurs are harmless and gentle animals, and are found only 
in the island of Madagascar. Allied to them is the Galeopithecus, 
or flying lemur, which is distinguished for an extension of the skin 
between the fore and hind limbs on either side, including the tail, so 
as to form a kind of parachute, by which it is enabled to take long 
flying leaps from tree to tree. 

24. Cetacea. — The animals of this order surpass all others in 
bulk, and are represented by three families, — namely, the whalebone 
whale, the spermaceti whale, and the dolphin. 

The whalebone whale was formerly caught in the Mediterranean 
and the Bay of Biscay ; but its range is now more restricted, and it 
is chiefly found in the Northern Ocean and the North Pacific, though 
it has, however, been met with in the Antarctic climes. It com- 
prises two genera, — the Greenland whale and the rorqual. The first 
is from sixty to even eighty feet long, and is extremely valuable on 
account of the oil which it yields, and also for its whalebone. The 
rorqual, which attains a length at times of one hundred feet, furnishes 
but little oil. 

The sperm whale is a huge animal, sometimes seventy-five feet 
long, its enormous head being equal in length to the rest of its 
body, and exceeding it in bulk. These immense creatures swim in 
herds or schools, numbered often by hundreds and by thousands ; for 
they are seen at times, from the masthead of a whaleship, breaking 
the surface of the ocean as far as the eye can reach. Bold and 
daring, the sperm whale fights fearlessly when attacked by the 
whalers, and no sooner is it wounded than its companions rush to 
its aid. In the desperate conflicts that ensue, it often staves in the 
strong whaleboats with a single blow of its tail, or crushes them to 
pieces in its powerful jaws. It ranges over nearly the entire ocean, 
from the 60th degree of north latitude to the 60th or 70th degree 
of south latitude, and, notwithstanding the dangers of the pursuit, 
is eagerly sought for the oil and spermaceti it furnishes, which latter 
substance is contained in a receptacle in its enormous head. 

The various species of the dolphin range throughout every sea, 
from the equator to the poles ; and among the most important mem- 
bers of this family are the narwhal, beluga or white whale, por- 
poise, and dolphin. The narwhal — or sea-unicorn, as it is termed — 
has a strong tooth projecting from its upper jaw to the length of 
from six to ten feet. It is a large, powerful animal, and swims with 
amazing speed : when attacked, it defends itself boldly, and has been 
known to drive its tusk deep into the oaken sides of a ship. The 
home of the narwhal is the polar seas as fiir as the parallel of 70 or 
80 degrees. 

The beluga, or white whale, receives the latter name from the 
whiteness of its skin. This animal dwells in the northern seas, and 
abounds in Hudson Bay and Davis Strait. 

The porpoise, which is a strong and voracious animal, is seen in 
the Atlantic in vast schools, sporting and tumbling amid the waves. 

The dolphin differs from the porpoise in form principally in 
having its snout prolonged into a kind of beak. It is an active 
animal, and is frequently seen swimming around vessels whfen under 
full sail. 



24. What is said of the Cetacea? Describe the several families which belong 
to this order. 26. What is said respecting the mutual dependence of plants 



Allied to the Cetacea are the Manatidse, or Dugong family, which 
differ from the former in living on herbs instead of fish. The dugong, 
which has its home in the seas of the Indian Archipelago, is an 
animal from eighteen to twenty feet in length. It frequents shoal 
waters and the mouths of rivers, and is hunted for its flesh, which 
is tender and palatable. It feeds on sea-weed, and is so tame as to 
suffer itself to be handled. The manatus, a similar animal, from six 
to seven feet in length, is chiefly found in the great rivers of North- 
ern and Northeastern South America. It also lives on the coasts 
of Mexico and of the West Indian Isles, and in some of the tropical 
rivers in Western Africa. The steller, which belongs to this family, 
and dwells in the North Pacific, is an immense animal, measuring 
when full-grown twenty-five feet in length and eighteen in circum- 
ference. 

In 1741, the shipwrecked party of Behring were supported for 
two months principally by the flesh of a steller found upon one of 
the islands in Behring Strait. 

25. Bimana. — Man constitutes this order; and his distribution 
will form the subject of the next chapter. 

26. Matual Dependence of Plants and Animals. — In the 
mechanism of the world nothing is isolated, but the various parts are 
intimately connected with each other. All vitality is dependent 
upon the earth, the water, the air, and the sunbeam ; and a mutual 
relation exists between vegetable and animal life. A healthy plant 
increases by the absorption of carbon, while it largely gives forth 
oxygen into the atmosphere. The animal needs the oxygen of the 
air for respiration, and breathes out again a portion of the oxygen 
charged with carbon. Thus these two great kingdoms minister to 
each other, and preserve that due balance in the constitution of the 
atmosphere which renders it healthful and a common nourisher to 
every form of life that is found upon the globe, — an arrangement 
which exhibits in a wondrous manner the unity of plan pursued by 
the Creator. 

27. SnbserTleney of Animals to Man. — Dominion was given 
to man over every living thing that moves upon the earth; and no 
diligent student of zoology can fail to see how fully this sovereignty 
exists, and how numerous are the special adaptations of the nature of 
animals to the wants of the human race. The useful animals, like the 
useful plants, are most widely diffused, and, under one type or other, 
attend upon man wherever he fixes his abode ; while the fiercest Car- 
nivora, as the lion, tiger, and jaguar, are confined in their range, 
and have their homes within the torrid climes of the globe. 

The whole animal world is taxed for his necessities and pleasures. 
The sheep, in the temperate regions, furnishes its fleece for man's 
warmer clothing ; the furs of the Arctic climes protect him from the 
winter's cold ; and from the shroud of the silkworm are woven the 
richest and most beautiful fabrics. On the land, the various tribes 
both of wild and tame animals, as well birds as beasts, yield a rich 
variety of diet for his sustenance; and the ocean also presents its 
vast stores of food. Beneath his yoke the stronger animals till the 
soil, bear his burdens, and transport him with speed from place to 
place. In various ways they likewise contribute to his comforts, 
tastes, and pleasures : the monsters of the deep yield their oil to 
light his dwelling, the elephant falls to furnish him with ivory, the 
shells of the sea give up their pearls, and birds offer their tribute 
of bright and flowing plumage, or charm his ear with their varied 
song. 



and animals? 27. What is stated in regard to the subserviency of animals to 
man? 
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1. £tlinologjr is that science which treats of the races of man- 
kind, and of their diffusion over the globe. 

2. Man, — His €h«raeterlsti€s. — Man, the connecting link be- 
tween animal and spiritual existences, has been invested by his Creator 
with the sovereignty of the world, and is eminently fitted, both by 
his physical organization and his mental and moral endowments, for 
the high station which he holds. Unlike other animals, he possesses 
a flexibility of constitution, and a control over material agencies, 
which enable him to dwell in every climate that does not absolutely 
preclude organic existence. 

Thus, the naked negro lives chiefly upon a vegetable diet, and basks 
beneath the rays of a tropical sun ; while the fur-clad Esquimaux, 
gorged with the heat-producing fat of the walrus, finds his snow-built 
hut a genial home when the temperature of his dwelling rises to the 
freezing point. The European, accustomed to a temperate clime, 
explores with impunity as well the burning deserts of Afiica as the 
ever-frozen wastes of Greenland. 

The amount of heat generated in the human system is in propor- 
tion to the quantity of carbon contained in the food consumed. 
Animal food is much richer in carbon than vegetable products; and 
it is upon this that the natives of the extreme high latitudes depend 
to keep up their strength and to supply the loss of vital heat. They 
live entirely upon flesh and fish ; and the amount of fat and blubber 
which a person will daily consume is absolutely enormous. In the 
temperate climes, where bread-grains abound, a mixed diet is adopted ; 
while in the tropical regions the inhabitants subsist mostly upon rice, 
vegetables, and fruits. * If man had been capable of living only on 
vegetable food, he could never have obtained a permanent residence 
beyond the limit of the bread-grains. 

The human system not only adapts itself to difiTerences of diet and 
temperature, but also to the varying pressure of the atmosphere and 
to changes in moisture; for mankind dwell alike on the sea-coast, and 
on the very verge of the snow-line amid the lofty mountains of the 
globe, where the air that is inhaled is dry and attenuated. 

Man .asserts his dominion over the globe far more by his intellec- 
tual than by his physical power ; for, seeing the adaptation of means 
to ends, he makes not only the animal and vegetable kingdoms sub- 
servient to his wants and pleasures, but also guides the mighty 
agencies of the globe and causes them to work at his bidding. 
Highest of all is his spiritual nature, by which he is enabled to look 
forward to an immortal life, and to rise higher and higher in the scale 
of humanity as he follows the revealed will of his Creator. Thus 
gifted, he has so widely explored his domains that but few regions 
have been found without native inhabitants. The chief of these, ac- 
cording to Milner, are Spitzbergen, Nova Zembla, Iceland, Madeira, 
St. Helena, the Falkland Islands, Kerguelen Land, the Antarctic 
regions, and the African Desert (excluding its oases). 

3. Notwithstanding man adapts himself to his varied external con- 
ditions, it is doubtless true that he has also been modified by them, 
both in regard to his physical and intellectual nature; though the 
extent of their influences cannot be rigorously defined. The quality 
and quantity of their food, the heat and moisture of their climate, the 



What ia the anbject of Chapter III. ? 1. Define Ethnology. 2. What is aaid 
of roan in respect to his physical organization and endowments? What rela- 
tions exi«t between food and climate? What other adaptations are mentioned? 
What is said of the intellectaal power of man ? What of his spiritual nature? 



nature of the soil on which they dwell, the low or lofty position of their 
abode, all have their due eflects upon a race, and may, in the lapse 
of time, produce marked changes even in their physical structure. 

The Magyars are a case in point. Nearly a thousand years ago they 
were driven from the north of Asia, their native region, and took up 
their abode in Hungary, exchanging a rigorous for a genial climate, 
and their nomadic habits for a settled mode of life. Within the 
interval of ten centuries the race has become so modified that it is 
essentially European, and the shape of the skull has changed from a 
pyramidal to an oval form. 

A hot climate and a bounteous soil, where but little labor is needed 
to procure the necessaries of life, tend to enervate the body and mind ; 
but a temperate clime, where both the hand and the head must be 
constantly at work, is favorable at once to physical, intellectual, and 
moral development. An extremely cold climate checks the growth 
of the body ; and the inhabitants of such regions are found to be 
diminutive in stature. 

The condition of man in respect to civilization influences also his 
appearance. The most savage tribes are said to be the ugliest; for 
their uncontrolled passions, low desires, anxieties, and sufiTerings, mar 
and deform the countenance; while amid nations distinguished for a 
high intellectual culture and the exalting influences of Christianity, 
the face, which is the index of the internal feelings and emotions, 
possesses a refinement of expression unknown to the savage races. 

4. Nrnnber and DiTemlties of tlie Human Raee. — ^The 
population of the globe is estimated by some authorities at 900,000,000, 
while others place it as high as 1,000,000,000, and even 1,300,000,000. 

This vast number of human beings is divided into nations, races, 
and kindreds, widely diflering from each other, not only in external 
appearance, but also in their moral, intellectual, and social condition, 
— ranging through numerous grades, from tribes of degraded savages 
and ferocious cannibals, to the most refined nations of the West. 
The chief diversities observed among mankind are those which 
relate to physical appearance and structure, mode of life, language, and 
religion. 

5. Physical Appearance and Strneinre. — ^The various divi- 
sions of the human race difi*er from one another in height, in the 
color of the skin, hair, and eyes, in the form of the skull, and the pro- 
portion of the limbs. In respect to stature, the Esquimaux, Fue- 
gians, and Peruvians are diminutive, while the Caribs, Patagonians, 

the natives of the Society Isles, and the Kaffirs, are tall and stately. 

• 

The average height of the English is five feet seven and a half inches, 
that of the Patagonians six feet; while among the Bushmen the 
ordinary height of the men is four and a half feet, and that of the 
women four feet. 

The difiTerence in the color of the skin is one of the most marked 
distinctions of mankind ; for we find their complexion ranging from 
a deep black, through shades of brown, red, yellow, and olive, to a 
clear white, tinged on the cheek with red. The true skin is, however, 
similar in texture in all nations, — ^the hue being caused by the presence 
of some coloring matter in the epidermis, or scarf-skin. The color of 
the skin appears, in general, to correspond with that of the eyes and 
hair; for persons with fair complexions have usually light hair and 
light blue or gray eyes, while those of dark complexion have for the 
most part dark hair and eyes. Apart from color, the hair of different 
races has other peculiarities: thus, the hair of the negro is fine, wiry. 



Is man found in almost every region of the globe? 3. How w man affected by 
his external conditions? 4. What is the population of the world ? Wht\t is its 
condition? Whatarethechief diversities that occnr among nlunkin(^? 5, State 
what is said respecting physical appearance and structure. 
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and crisp, having the appearance of wool; that of the Mongolian is 
strong and straight; that of the European ia soft, long, and flowing. 

The hue of the akin is not of a permanent character, but is re- 
garded as due to local influences; for races exist which, though inti- 
mately related in other respects, vary neverthelesa In this particular. 
Thus, in India, the Rohillas are a fair race, while the Beugalese are 
dark, and the Mahrattas yellow. The tribes bordering on the African 
desert are nearly as black as the darkest negroes; but the Kabyles 
of Tunis are brown, and a race has been found on the table-lands of 
Africa having a feir and ruddy complexion, with yellow hair. 

In regard to structure, the most important difference observed 
among the human family is in the form of the skull. According to 
Dr. Pritchard, there are three varieties : — the oval, which characterizes 
the Caucasian race, and is seen in its perfection among the Greeks; 
the narrow or elongated form, which la beheld in the African, and 
marks the negro of the Guinea Coast; and the pyramidal, which 
belongs to the Mongolian type, and Is most observable in the Esqui- 
maux. The Negro race is distinguished by the broad, flat foot, pro- 
jecting heel, and curved shin; while the length of the fore-arm in 
proportion to that of the upper arm and the height of the body, is 
greater tlian in other racee. 

6. Modes or Iilfc. — Man, lost to almost every ennobling in- 
fluence, sunk in ignorance and vice, the slave of debasing superstition, 
and obliged to exert all his ingenuity to escape his foes and to obtain 
a precarious subsistence, descends almost to a level with the brute. 
His home, if home he has, is a narrow and filthy abode, his food 
is often of the most di^usting kind, and his habits are Iirutal and 
revolting. But in proportion as his higher nature gains the mastery 
over the lower, he rises in the scale of being, and his social condition 
is improved, until at length, under the highest civilization, he lives 
surrounded with every thing that can contribute to his physical 
comfort, refine bis intellect, and exalt his soul. To appreciate this 
truth, we have simply to compare the social and moral condition of 
the debased tribes of South Africa and of the fierce savages of Poly- 
nesia with those of the Christian nations of Europe and America. 

Mankind are divided into five classes, in r^ard to their social 
condition, which are characterized as the Savage, Barbarous, 
Half-Civilized, Civilized, and Enlightened states. 

In the savage state, 
-' ' ^"'""■"-•~. man is lawless, igno- 

' ' . ^x rant, vicious, brutal, 

superstitious, and fero- 
cious, and delights in 
war and bloodshed. 
He supports himself 
by hunting and fishing, 
and by the spontane- 
ous productions of the 
earth. Vermin and 
insects sometimes con- 
stitute his food, and he 
even feeds upon human 
Besh. His dwelling is 

"~~"~^^= "^^ of the rudest character, 

consisting of a wigwam 
or hut, and sometimes is nothing more than a cave or hole in the 
rocks. To this class belong such races as the untamed Indians of 
America, the natives of Australia, and the fierce inhabitants of some 
6. What i* remarhf^ in reKpecH to modes of lire? When does man rise highest 



of the Polynesian isles, where human flesh is suspended in joints od 
the trees around the abodes of their chie&, like meat on the books 
of a butcher's stall. 

The nations that live ^^— -~ -— ^ 

in the barbarous state 
are bold and preda- 
tory, and nomadic in 
their habits, roaming 
from place to place 

with their flocks and \ 

herds, whose flesh and 

milk constitute their / 
chief support. They 
till the land to some 
extent, live in tents 
or simply-constructed 
houses, and their gov- 
ernment is patriarchal, — ~ — 

being vested in the 

chief of a clan or tribe. In this class are found the Tartar tribes 

of Asia, and the rapacious Arabs of the desert. 

In the halj-eivilhed 
state, man adopts a - ^-....^ 

settled mode of life, " ■ - '^• 

and congregates in 
towns and cities. He 
derives his support 
principally from the 
tillage of the soil, and j 
practises with success 
useful and ornamental 1 
arts, but scarcely at all 
employs th e great agen- 
cies of nature to assist 
him in his lalrars. 
Literature is not un- 

known; and science is 

cultivated to some ex- 
tent, but does not rise to the deduction of grand principles and truths. 
In this division are included the ingenious Japanese, the Chinese, 
Persians, and Turks. 

The civilized state is marked by a higher degree of progress, and is 
that condition of society where the welt-being of the community and 
the prosperity of the individual are together advanced. Agriculture 
is systematically and skilfully pursued, the practical applications of 
science are numerous, diversified, and ingenious, and trade and com- 
merce flourish. The nations embraced in this class are for the most 
part distinguished for their just laws, intellectual culture, advanced 
morality, and the general acknowledgment of the claims of Chris- 
tianity. Russia and Bpain may be ranked in this division. 

The enlightened state is that where all the essentials of civilization 
are best developed. Among the nations which hold this high position 
are England, France, and our own country. 

7. Iiansnage. — Language distinguishes man from all other ani- 
mals; and, as it is the expression of his thoughts and feelings by 
means of articulate sounds, it must have greatly varied with his 
changing conditions and circumstances from age to age. At first it 
was doubtless simple and common to all, and afterwards was broken 
in the scale of civilization? Deocribe the diflerent Rliles of nociely. 
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^p, as tribe separating from tribe followed new pursuits and beheld 
new objects, and as their novel conditions of life called into activity 
mental faculties hitherto sluggish or dormant Language has, there- 
fore, come down to us in various forms, yet with certain great leading 
characteristics pervading them all ; and these resemblances appear as 
frequently among the most remote tribes who have been separated as 
much by space as by time, as among those who have lived near each 
other for thousands of years. 

Language has been divided into three classes, — ^namely, the mono- 
syllabic, consisting of single words or syllables, as that of the Chinese; 
the infiexionaly where the primitive words are changed or modified 
by additional syllables placed at the end, so as to express time, num- 
ber, gender, and so forth, as in the Greek, Latin, and Sanscrit, — or 
where the inflexions are internal, as in a certain form of the Semitic 
languages; and, lastly, the languages wliich have inflexions, suffixes, 
and affixes, as in the English. 

The different groups or families of languages which are allied to 
each other by a grammatical affinity are — first, the Indo-European, 
including the Sanscrit, Persian, Hindoo, Afghan, Teutonic, Slavonic, 
Celtic, and Iberian: second, the Semitic, comprising the Hebrew, 
Sy riac, Arabic, and Coptic : third, the Tartarian, comprehending the 
languages of Central Asia, those of Lapland and Finland, and pro- 
bably that of the Basques in Spain ; the Malayan and Polynesian 
languages are also connected with the Tartar group: fourth, the 
Chinese and Indo-Chinese, which is monosyllabic, and embraces the 
languages of China, Thibet, Nepaul, Birmah, and Siam, and a portion 
of the Japanese language : fifth, the African family, consisting of the 
Negro and Kaffir languages : sixth, the American group, comprising 
the numerous native languages of the Western Hemisphere, which in 
principle of formation and grammatical construction are akin to the 
Tartar family of languages. 

According to Adelung, there are 3664 known languages and dia- 
lects in the world, which are distributed as follows: — European, 587; 
Asiatic, 937; American, 1624; African, 276; and Oceanic, 240. 

8. Religion. — ^The belief in a Supreme Invisible Power, who 
rewards the good and punishes the evil, appears to be universal among 
mankind ; for even the Kaffirs and Bechuanas in South Africa, who 
have been regarded as among the most godless of the human family, 
possess a distinct knowledge of a Deity and of a future state, though 
they are destitute of any form of worship or prayer. Thus, among 
the most degraded races of men the light of this divine truth is per- 
ceptible, though it shines but dimly ; in others, less barbarous, it is more 
clearly seen ; and it attains its ftiU splendor among those nations who 
enjoy the civilizing and ennobling influences of the Christian religion. 

The various modes in which the religious principle has manifested 
itself have been classified as follows. The worship of a Supreme 
Being, all-poweriul, all-wise, and perfectly good, as practised by 
Christians, Jews, and Mohammedans. Idolrworshipr, as that of the 
Hindoos. Human-worship, to which the inhabitants of Thibet are 
addicted, who pay divine honors to the Lama. Animal-worship, as 
that of the ancient Egyptians. Devil-worship, such as that of the 
Yazidees, and of the inhabitants pf Southern India. Fire-worship, 
like that of the Parsees. The worship of imaginary beings, usually 
malignant, as practised by many of the African tribes. All these 
modes, except the first, are included under the name of Paganism. 

On the Eastern Continent, Christianity is chiefly confined to 

7. Give an account of language. How is it divided, and how are languages 
grouped ? What is ths number of known languages ? 8. Do all the tribes of the 
human family believe in a God? Among what nations does the light of divine 
truth shine brightest ? Mention the various mod&« of worship in the world. 
Mention the regions throughout which Christianity, Mohammedanism, and 



Europe; Mohammedanism extends along the northern borders of 
Africa, and from Turkey in Europe through Southern Asia as far as 
India ; while Brahminism and Buddhism, and other forms of idolatry 
and superstition, occupy nearly all the remaining regions. Fetichism 
debases nearly the whole of Africa. 

On the Western Continent, Christianity prevails throughout the 
British Provinces, the United States, Mexico, Central America, and 
large portions of South America; while immense tracts in the north 
and northwest of North America, and the central and southern 
regions of South America, are still beneath the darkness of paganism. 
Judaism has no fixed abode, but is scattered throughout the world. 

Paganism and the false religion of Mohammed still hold their 
sway over millions of the human race; but they are stationary in their 
influence. On the contrary, Christianity is progressive, and is now 
spreading throughout various parts of Asia, Africa, and America, as 
well as among the islands of the Pacific. Man, losing the knowledge 
of the true God, fell from his high estate, and sank into barbarism 
and every corrupt form of idolatry and superstition; and it is the 
benign mission of Christianity to raise him from his degradation and 
to restore him to his true position. And that it is adequate to this end 
has been abundantly proved, as well in modern times as in the past 
ages; for the Raratongans, once the fiercest cannibals of Polynesia, 
addicted to human sacrifices and the most licentious rites, have been 
changed by its influence, in the course of a generation, into a well- 
ordered community, with churches and schools, and a code of laws 
fairly administered, while the native houses vie in comfort and taste 
with the cheerful cottages of Christian lands. 

Estimating the population of the globe as 1,000,000,000, the com- 
parative extent of the difierent prevailing religions is as follows: — 

Christiana 340,000,000 

Mohammedans 124,000,000 

Pagans 530,000,000 

Jews 6,000,000 

1,000,000,000 

9. Races.-^Notwithstanding the numerous diversities that exist 
among the human family, it is comprised under five great races, 
marked by strong peculiarities. Many nations are included in each 
race, diflering from one another in language, manners, and mental 
qualities, yet bearing such a general resemblance in physiognomy 
and appearance as to warrant the assumed division. These races are 
the Caucasian or white race, the Mongol or yellow race, the Malay or 
brown race, the American or red race, and the African or black race. 

10. Cancfisiaii. — ^The Caucasian race is so called because it is 
supposed to have had its origin amid 

the Caucasian Mountains: it is also 

termed the Indo-European, fix>m its 

diffusion over India and Europe. This 

group of nations extends over Turkey, w ll^ 

Arabia, Persia, part of Tartary, Af- ^ ^^ J^» .^^ 

ghanistan, and Hindoostan, in Asia; h^}:.' ^.jgllX^^^^ -Sls^. 

over Egypt, Abyssinia, Nubia, and the ^%1^^^^k /^iik. \ 

Barbary States, in Africa ; and comprises ^r^7^ 

all the inhabitants of Europe, with the ///^^-«5^^ -^ \- 

exception of the Finns, Laplanders, 

Magyars, and Turks proper. Within 

the three last ccDturies it has spread from Europe throughout the 

Paganism prevail. Where is Judaism found? What is said respecting the pro- 
gress of these systems? What is the mission of Christianity? What is its in- 
fluence on man? Cite the case of the Raratongans. Stnte the comparative 
extent of the prevailing religions of the world. 9. How are mankind divided ? 
Mention these races. 10. Give an account of the Caucasian race. 
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United States, and various other parts of North and South America, 
and over South Africa, Australia, New Zealand, and the Sandwich 
Isles. 

The Caucasian is distinguished for a light-colored skin, varying 
from fair to swarthy, a ruddy complexion, abundant soft and flowing 
hair, an oval face, arched forehead, narrow nose, and small mouth. 
He is the tallest of all the races, has rounded and well-proportioned 

« 

limbs, and is possessed of considerable strength, energy, and 
endurance. 

This race comprises the most beautiful and intellectual portion of 
the human family. The Greeks, Georgians, and Circassians are 
models of perfection in form, — especially the latter, who rank highest 
in the scale of beauty. The most civilized and refined nations of 
antiquity, as the Hindoos, Egyptians, Assyrians, Greeks, and Romans, 
who erected mighty empires and influenced the destinies of mankind, 
sprang from this gifled race ; and in modern times it still maintains 
its supremacy ; for the great nations of Europe, and their descendants 
in the Western Hemisphere, who belong to this stock, are superior to 
all others in intellectual and moral development, and hold the 
dominion of the world. 

Of this race, which numbers about 500,000,000, the Europeans, 
their American ofl^pring, and the Abyssinians, are Christians; the 
Persians, Afghans, Arabs, and the North African races, Moham- 
medans; and the Hindoos, pagans. 

11. Mongolian. — ^This variety is spread over the central and 
northern regions of Asia, China, Japan, Birmah, Siam, and Cochin 
China, and likewise includes all the tribes that are scattered along 
the shores of the Arctic Sea throughout the Eastern and Western 
Continents. It includes the Turks, the Mongol and Tartar tribes, 
the Chinese, Indo-Chinese, Japanese, Tungusians, and Samoiedes, in 
Asia; the Finns, Lapps, and Magyars, in Europe; and the Esqui- 
maux, in America. 

The Mongolian is distinguished for his olive-yellow skin, thin, 
coarse, and straight hair, square head, low forehead, broad and flat 

&<;e, high cheek-bones, thick lips, and small, 
dark eyes obliquely set His stature is below 
that of the Caucasian ; but many of this race 
are good-looking and handsomely formed. In 
intellectual and moral capacity the varieties 
of this type differ widely ; but, on the whole, 
they are inferior to the white race. They are 
ingenious and full of invention in respect to 
details, but appear to be incompetent to gene- 
ralize. In personal appearance great differ- 
ences exist; for the Esquimaux, Finns, and 
Lapps are diminutive and ugly, while the Kalmucks, who rove over 
the steppes of Central Asia, are noted for their beauty. Socially and 
intellectually the race attains its highest development in China and 
Japan. The Turks, and the Magyars, — ^a chivalrous and handsome 
people, — ^though both are of Mongolian origin, have been so long 
amalgamated with Europeans as to be more identified with Western 
than Eastern civilization. 

In respect to the religion of this race, the Finns, Lapps, and 
Magyars are Christians ; the Turks and a few of the Tartar tribes, 
Mohammedans; while the remainder profess Buddhism and other 
forms of heathenism. It numbers about 450,000,000. 
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12. Slalay. — This race inhabits the Malayan peninsula and the 
islands of the Indian and Pacific Oceans, from Madagascar on the 
west to Easter Island on the east, and from Formosa on the north to 
New Zealand on the south. Its physical peculiarities are a high and 
rounded skull, low forehead, broad face, high cheek-bones, and pro- 
jecting upper jaw; while the skin varies in color from a clear brown 
to a bright yellow, and the hair is black, straight, and shining. In 
stature the Malay is robust, but short, the average height of the 
men being about five feet two inches. This variety, which is divided 
into the Malay proper and the Papuan, is possessed of great activity 
and ingenuity. Some have made considerable advancement in social 
life, and are mild and gentle in their disposition; but others are 
treacherous and ferocious, and when mad- 
dened by narcotics recklessly attack whom- 
soever they meet, whether friend or foe. The 
Malayan nations, from their maritime position, 
possess much nautical skill and enterprise, 
and are migratory in their disposition. The 
Malay pirates are daring and savage, and the 
terror of the Indian Archipelago. 

The Asiatic or true Malay possesses the 
distinguishing characteristics of the race ; but 
in the Polynesian type these are somewhat 
modified, the skin being of a lighter color and the stature higher 
than in the Asiatic Malay. In the Australian type, a sub-variety of 
the Papuan, the difierence is very marked ; for the natives of this 
great island vary in color from a chocolate-brown to black, and have 
large heads, shrunken limbs, and stunted figures. They are without 
civilization, and are a miserable and degraded race. 

The predominant religion of the Malayans is Mohammedanism. 
Paganism, however, is widely extended ; and Christianity has been 
introduced among them to some extent, as in Australia, New Zealand, 

I and the Sandwich Isles. Their number is nearly 26,000,000. 

I 13. American. — This variety, which extends from north to south 

I over the Western Continent, from about 

! the sixty-second degree of north latitude 

I to the Strait of Magellan, is distinguished 
for its reddish-brown or copper color, 
coarse, straight, and black hair, small, 
black, deep-set eyes, high cheek-bones, 
aquiline nose, and a somewhat low and 
retreating forehead. 

The North American Indians are brave, 
vigilant, and daring, fond of war and 
hunting, and averse to agricultural pur- 
suits. They are capable of noble and 

generous feelings, but are cruel and revengefiil towards their enemies, 
and exhibit a wondrous endurance and stoicism under pain and 
torture. 

The Mexicans and Peruvians, at the time of the Spanish conquest, 
had attained a high state of civilization : arts and agriculture flou- 
rished, and astronomy was so successfully studied that their mode of 
determining the length of the year was then more accurate than that 
of the European nations. 

The natives of South America are many of them half-civilized ; 

! but the great mass of the race are heathen, sunk in the depths 
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01 barbarism. The North American Indian believes in the exist- 
ence of a benevolent Supreme Being; and many also recognize an 
evil power, whom they seek to propitiate by various superstitious 
rites. Under the influence of Christianity, some tribes, as the Choc- 
taws and Cherokees, have become civilized, agriculture being pur- 
sued, the arts cherished, and general education provided for. The 
Indians, however, are fa&t waning away before the advance of the 
superior race. The number of the American group has been esti- 
mated at 11,000,000. 

14. Afrieao. — The African or Ethiopian race extends over the 
continent of Africa, with the exception • of the Barbary States, 
Egypt, Nubia, Abyssinia, and Cape Colony. It comprises the Hot- 
tentots, Kaffirs, Bushmen, Negroes, Man- 
dingoes, Gallas, Tibboos, and various other 
African tribes. Several millions inhabit 
the Western Continent, a large part of 
whom juud enslaved. The physical pecu- 
liarities of this race are a black skin, black 
and woolly hair, low forehead, high cheek- 
bones, broad and flat nose, projecting jaws, 
exceedingly thick lips, and curved shin. 
Among the varieties of this race great 

diflerences exist in respect to personal appearance ; for the Kaffir is 
of a goodly height and well-proportioned, and has the high forehead 
and prominent nose of the European; others have awkward and 
ungainly figures and limbs, and broad, spreading feet ; while the 
Bushmen are among the lowest forms of humanity, and the women 
of this tribe, according to Lichtenstein, are objects of absolute horror 
to Europeans. The African race has ever remained in a degraded 
and rude state, and for thousands of years has made no intellectual 
or social progress, except in a few instances, as in the case of the 
Foulahs, who four hundred years ago were converted to Moham- 
medanism, and have now large towns and schools and are noted for 
their commerce and agriculture. In modern times the negro has 
shown a capacity for self-government, on the western coast of Africa, 
where the once feeble colony of Liberia now takes rank, as an inde- 
pendent nation beneath the control of the African race. The 
natives of Papua, or New Guinea, and the adjacent isles, though 
regarded by Kombst as belonging to the Malay race, are yet classed 
by him with the African, inasmuch as they very strongly resemble 
the latter in their physical peculiarities. Thus, the hair is woolly, 
the mouth projecting, the nose flat, the nostrils wide, the lips thick, 
and the skin black, while the legs are slender and have projecting 
heels. Some tribes in Madagascar resemble the black inhabitants 
of the opposite coast of Africa. 

The religion of the black race in Africa, with few exceptions, is 
heathenism in the form of fetichism. Christianity prevails in Liberia, 
Sierra Leone, and other parts of the west coast, and Mohammedanism 
has been embraced by a few tribes. In the Western Hemisphere the 
African is Christianized. This variety of the human family numbers 
about 51,000,000. 

15. Albinos. — ^A variety, not of races but of individuals, exists, 
which is termed the Albinos. In this type the color of the hair and 
skin is of a milky white, but the latter has occasionally a pinkish 

14. In what regions does the African race live ? What are their peculiarities ? 
What differences are found among them ? What is said of their civilization ? 
What is said of the natives of Papua ? What is the religion of the African 
race 7 What is its number ? 15. Describe Albinos. 16. What b said respect- 



hue ; the iris is of a pink color, and the pupil a vivid red. Albinos 
are found in all countries, but occur most frequently in hot countries : 
in Ceylon they are by no means uncommon. 

16. Unit J of tlie Hamaii Race* — So marked and numerous are 
the diversities which exist among mankind, that some naturalists 
deny what is expressly asserted in the Scriptures, — ^that all nations are 
of one blood. But those who have made the most profound and re- 
liable researches on this subject have arrived at the conclusion that 
all these diversities are quite compatible with a descent from a single 
stock; for they are precisely of the same nature as those which are 
known to occur in a species under the influence of external causes. 
As respects physical diflerences, swine, according to Blumenbach, 
have in some countries degenerated into races which in singularity 
far exceed every thing that has been found strange in the bodily va- 
rieties of the human races. Hogs with solid hoo& abound in Hun- 
gary and Sweden ; and on the island of Cuba, swine of a monstrous 
form, and with toes nearly five inches long, are now found, which are 
descended from the European stock imported by the Spaniards in 1509. 

The anatomical structure and 'physical constitution of man point 
also decidedly to the unity of the race: the true skin, as already 
stated, is alike in structure in all nations ; there is the same general 
coincidence in respect to the age when manhood \a attained, and to 
the period when life begins to decline; all races are subject to similar 
diseases, modified by varied climatic influences; and the length of 
life is, on an average, the same under similar conditions of existence. 
The resemblances which exist throughout the languages and dialects 
of the world attest the same &kct ; for the Indo-European group of 
nations, extending from the Granges to the British Isles, and the 
Syrian and Arabian tribes, stretchmg from Western Asia along the 
northern coasts of Africa, are all bound to each other by the affinity 
of their languages, — ^though they possess every shade of color belong- 
ing to the human race, ranging from the fair and ruddy complexion, 
through the swarthy and olive, to the deep black. In other respects, 
physically as well as morally and intellectually, they are strikingly 
distinct. 

After a full investigation in respect to the natural history of all the 
known tribes and nations of the world, the learned Pritchard thus 
remarks: — "We contemplate among all the diversified tribes of the 
human race the same internal feelings, appetencies, and aversions; 
the same inward convictions, the same sentiments of subjection to 
invisible powers, and of accountableness, more or less developed, to 
unseen avengers of wrong, frt>m whose tribunal men cannot, even by 
death, escape. We find everywhere the same susceptibility, though 
not always in the same degree of forwardness or ripeness of improve- 
ment, of admitting the cultivation of these universal endowments, 
of opening the eyes of the mind to the more clear and luminous 
views which Christianity unfolds, of becoming moulded to the insti- 
tutions of religion and of civilized life: in a word, the same inward 
and mental nature is to be recognized in all the races of men. 
When we compare this fact with the observations which have been 
heretofore fully established as to the specific instincts and separate 
psychical endowments of all the distinct tribes of thinking beings in 
the world, we are entitled to draw confidently the conclusion that 
all human races are of one species and one family." 

ing the unity of the haman race ? What does Blumenbach remark ? What is 
said in regard to anatomical structure and physical constitution? What in 
regard to the languages and dialects of the world ? State the views of Pritchard 
on this point. 
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THE PHTSICAL PHENOMENA OF THE UNITED STATES. 



EXTEHT, COAST-UNE, INLETS, CAPSB AMD PENINSULAB, ISLANDS, 
GEOQRAPHICAL POBITION. 

1. ExtCHt. — ^The territory of the United States, iDcluding Alaska, 
comprises an immeDee region, lying between tlie twenty-fourth and 
seventy-second degrees of north latitude, and stretching westward 
from the sixty-sixth d^^ree of west longitude to the one hundred and 
seventy-second d^^ree of west longitude, its area being computed at 
3,577,000 square miles. 

2. COMit-llne and Inlets. — One of the most striking characteris- 
tics of this country is the immense extent of its shore-line; the length 
of the eastern coast-line being about 7000 miles, that of the southern 
3400 miles, while that of the Pacific is 3700 miles in extent, — giving 
a total length of 14,100 miles. 

No large seas, as in Europe, pierce the mainland of the United 
States, but the coaat-line sweeps along in curves and broken lines of 
varied extent, fonniog numerous bays, gul&, and sounds, with their 
corresponding peninsulas and capes. The chief inlets on the eastern 
coast, beginning at the north, are the Passamaquoddy, Penobscot, and 
Massachusetts Bays, Long Island Sound, the Delaware and Chesa- 
peake Bays, and the Albemarle and Pamlico Sounds. On the south- 
em or Gulf shore 
are Barnes Sound, 
and the Tampa, 
Apalachee, Pensa- 
cola, Mobile, Atcha- 
ialaya, Galveston, 
Matagorda,Aran8as, 
and Corpus Christi 
Bays. 

On the Pacific 

coast are the Bay of 

San Francisco 

aoLpiF. o.ti. (which is entered 

through a narrow opening called the Golden Gate), Puget Sound, 

Prince William Sound, Cook's Inlet, Bristol Bay, Norton Sound, and 

Kotzebue Sound. 

3. C»pe« and PenlnKHlwi. — The principal capes and penin- 
sulas on the Atlantic coast, commencing as before, are Cape Ann and 
Cape Cod, at the entrance of Massachusetts Bay, the latter cape 
being the extreme point of the peninsula of the same name. To the 
south are Cape May and Cape Henlopen, situated on the opposite 
shores of Delaware Bay. At the entrance of Chesapeake Bay stand 
Capes Charles and Henry, and on a long reef to the southeastward 
of Pamlico Sound are the dangerous capes of Hatteras and Look- 
out, which are succeeded by Cape Fear, Cape .Canaveral, and Cape 
Florida. 

On the Gulf of Mexico, beginning with Cape Sable at the extre- 
mity of the peninsula of Florida, are Cape Romans and Cape St 
Bias. On the western coast are the Point of Concepcion, and the 
Capes Mendocino, Blanco, Foulweather, and Flattery. These are 



succeeded in Alaska by the peninsula of Alaska, the Cape of thi 
Prince of Wales on Behring Strait, Cape Lisbume, and Point Barrow, 
which extends into the Arctic Ocean. The latter is the moet northern 
cape in the United States. 

4. Island*. — Along the extended coasts of this country numerous 
islands are found, which for the most part are of but little importance, 
either in respect to size or position. On the eastern coast, the prin- 
cipal islands are Mount Desert, a mass of primitive rock off the coast 
of Maine, with an area of about 150 square miles; Martha's Vineyard 
and Nantucket, south of Massachusetts, and Long Island, which is 
separated from Connecticut by Long Island Sound, and extends one 
hundred and twenty miles in length with a varying breadth of from ten 
to twelve miles. Off the southern shore of Florida is a chain of dan- 
gerous submarine rocks and islands, called the Florida Reefe, and to 
the west of it lie the Marquesas Isles and the Dry Tortugas. Near 
the mouth of the Mississippi are the Chandeleur Islands; while Padre 
Island, long and narrow, skirts the southern Texan shore. 

Along the Pacific coast are found the Santa Barbara Islands, 



lying off the shores of California; and in Alaska are the Prince 
of Wales Archipelago, the island of Kodiak, the chain of the Aleu- 
tian Isles, and the isle of Nunnivack. The Aleutian Isles, nearly 
fifty in number, sweep in a curve nearly over to Asia. They are 
small and destitute of trees; but poplar, beech, and cedar abound in 
Kodiak. 

5. Oeograpbleal Pmidtioa. — The United States, excluding 
Alaska, occupies the central portions of North America, and possesses 
a geographical position eminently &vorable to the growth and rapid 
development of a great and powerful people. Happily situated be- 
tween the extremes of heat and cold, its flora is abundant and varied, 
while the climate is such aa conduces to physical and intellectual vigor. 
Its eastern coast, chafed by the Atlantic, is filled with numerous bays 
and roadsteads, which present every facility for commercial intercourse 
with the great nations of Europe; while the western shores, bounded 
by the Pacific, open their harbors and inlets to the rich traffic of 
Eastern Asia and the ocean isles. 
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CHAPTER II. 

NATURAL DIVIBIONB, OEOLOQICAL CBARACTElt, UOUFTAINS, AND 
MODNTAIN-BLOPES. 

1. WHtnral DlTial«H». — The principal natural divisiooB of the 
United States are as follows. First, The Atlantic Slope, which is a 
long belt of land Btretcbing from the St. Croix River on the north to 
the Gulf of Mexico on the south, and extending westward to the 
Alleghaniea, never exceeding 200 miles in width, and in many places 
being far leas. Second, The Alleghany or Appalachian Mountain 
System, which in its entire length reaches from Labrador to the Gulf 
of Mexico. Third, The Misgissijqti Valiey, including all the region 
lying between the Alleghanies and the Rocky Mountains. Fourth, 
The Rocky Mountain System, with its several ranges and included 
table-lands. Fifth, The Pacific Slope, a narrow belt of land, extend- 
ing from the western flanks of the Rocky Mountain System to the 
Pacific Ocean, and stretching from south to north in its whole extent 
&om the peninsula of California to Mount St. Elias, and probably 
&rther. Vifla^he Alaska Slope, a vast region, mostly unexplored, 
which descends towards Bebring Sea and Strait. 

2. <lcol4^cBl Fcatares. — ^The United States is separated geologi- 
call} into two vast divisions, the first including all those regions which 
consist of the more ancient formations, such as granite, traps, and the 
metamorphic rocks, and the second of those whose strata are of a 
modem origin, as limestone. 

The older rocks are included within two great tracts. The eastern, 
which is by tar the larger, extends along the Atlantic coast &om the 
northern frontier to a point south of New York, and runs westward 
to the Missouri River, stretching within the Mississippi Valley in a 
north-aud-south direction from the British possessions to Northern 
I'exas. The other region embraces the Rocky Mountains and their 
spurs, but is broken up by numerous and large tracts of cretaceous 
and tertiary deposits. 

The more modem formations are embraced in three areas, — the 
eastern and western, which skirt respectively the Atlantic and Pacific 
slopes, and the central district, which Is vastly the largest of the three, 
extending westward from Georgia to the table-lands of Mexico, 
northwestward to the Cascade chain in Oregon, and northward 
beyond the plain of the Upper Missouri to an undefined limit. The 
eastern and central portions of this immense area are chiefly of cre- 
taceous deposits, broiien up here and there by the older rocks; the 
western division, lying between the Rocky Mountains and the Sierra 
Nevada, is considerably diversified by mountain-epurs and oSsboots 
belonging to the more ancient formations. 

3. BIoDHtalna, — The United States is traversed by three mountain- 
^"stems, viz. : — the Alleghanies or Appalachian chain on the east, and 
the Rocky Mountain and Pacific systems on the west. The Alleghany 
System, which consists of many parallel ridges, stretches southwesterly 
from the Gulf of St Lawrence to the northern regions of Geoi^ia 
and Alabama, having a breadth varying from 150 to 200 miles, and 
a mean elevation of 2500 feet; though some of the higher ranges rise 
to the altitude of from 3500 to 4000 feet above the sea, and several 
of the bolder mountain-masses attain much loftier heights. It is 
divided into two groups, the northeastern and southwestern, separated 
by the Hudson and Mohawk Rivers. 

Beginning with the norfheagtern group, the Appalachian chain. 



entering the United States from Canada, forms a part of the western 
boundary of Maine, and, extending into Vermont, assumes the name 
of the Green Mountains, which are thence continued through Massa- 
chusetts and Connecticut to New York, where they are severed by 



the Hudson to the tide-level. This range attains its highest elevation 
in Vermont, where the boldest crest exceeds 4000 feet in altitude. 
In proximity with this chain are several lofty and isolated mountain- 
masses, the chief of which are the White Mountains in New Hamp- 
shire, and the Adirondacks in New York. The former are remark- 
able for their sublime scenery, and, though scarcely a degree in 
length, their crests are among the highest of the Appalachian system, 
Mount Washington having an altitude of €234 feet and Mount 
Adams of 5960 feet above the ocean. 

The Adirondacks, which consist of chains of hills and irregular 
crests, rise in Mount Marcy to the height of 6600 feet Isolated 
mountain-groups occur in Maine, the loftiest of which is Mount 
Katahdin, 5360 feet high. 

The sotithwestem group, or Alleghanies proper, extend frvm the 
Hudson and Mohawk Rivers to Northern Alabama and Georgia, in 
three great parallel ranges. The most westerly embraces the Alle- 
ghany Mountains in Pennsylvania and the Cumberland Mountains in 
Tennessee; the middle is a broad belt of long and narrow ridges, 
separated by valleys of a similar character, and broken by trans- 
verse defiles, which afibrd a passage for the streams; while the south- 
eastern, which is the most beautifiil and picturesque of the three, 
extends through Vit^nia under the name of the Blue Ridge, and is 
continued into the Carolinas, Georgia, and Tennessee. Between the 
Blue Ridge and the middle belt of the Alleghanies lies the level and 
fertile valley of Virginia, abounding with the most enchanting and 
picturesque scenery. The higher crests of the Appalachian zone are 
found in North Carolina, where Mount Buckley rises to the altitude 
of 6775 feet above the sea-level. 

The Ozark Mountains extend southwesterly, in a direction parallel 
with the Alleghanies, from near the Osi^ River in Missouri to the 
Red River. 

4. The Rocky Mountain System Is a part of that immense mountain- 
zone, already described, which stretebes fix)m the Arctic Ocean to the 
Strait of Magellan. It is a complex system of ridges, table-lands, 
and valleys, but consists for the most part of two, and in some regions 



152 



PHYSICAL GEOGRAPHY 



of three, principal chaina, running nearly parallel to each other, with 
bold offihocts and broken and irregular crests, that riae to very lofty 
heights. 

The eaatera chain rises in precipices from the mar^ of the great 
eastern table-land, while vast rocky spurs are here and there pushed 
forward into the plateau. This range includes some of the highest 
peaks of the whole chain, as Long's and Pike's Peaks, which are each 
about 12,000 feet above the sea-level; while north of the Nebraska 
River the Wind River Mountains tower, in Fremont's Peak, to the 
altitude of 13,750 feet above the ocean. 

Near the sources of the Arkansas the Rocky Mountains stretch 
southward, in uumerous parallel ranges, such as the Sierra Blanca 
and the ZuQi Mountains. Another chain, fermed by the Bear and 
Wasatch Mountains, diverges southward irom the main range near 
the bead-waters of the Columbia River, and traverses the great cen- 
tral plateau to the confines of Mexico. 

5. To the west of the Rocky Mountains, and separated irom them 
by the Great Interior Basin and other table-lands, is the Pa^jtc System, 
which rune along the shores of the Pacific at a distance of about one 
hundred and seventy-five miles. This chain consists of the Sierra 
Nevada and Coast Mountains of California, and the Cascade Range 
of Oregon. 

Diverging from the Coast Mountwns about the parallel of 35°, the 
Bierra Nevada, with its rugged crests, stretches northerly, and at 
about the ferty-second degree of latitude loses somewhat of its bold 
features. The Coast Mountains, from their point of divergence from the 
Sierra Nevada, extend in a broken line through California, Oregon, 
and Washington, as &r as Vancouver Island, closely skirting the 
Padfic shores throughout the whole distance. Between these chains 
lies the femous gold-bearing valley of California, five hundred miles 
in length, and Irom eighty to one hundred and fifty miles in breadth. 
The Cascade Range, flanked by the Coast Mountains and the Sierra 
Nevada, begins near the parallel of 40°, and, extending northward 
through Oregon, Washington, and British Columbia, seems to be pro- 
longed in Alaska and in the Chigmit Mountains. 

The central crests and elevated peaks of the Pacific system rival 
and even surpass in height the noble ranges and summits of the Rocky 
Mountain chains, — Mounts Hood and St. Helens, in the Cascade Range, 
rising to the respective heights of 14,000 feet and 13,300 feet above 
the sea-level ; while Mount St Ellas, in Alaska, lifts its head to the 
altitude of 17,900 feet above the ocean. 

The Rocky Mountain zone, including the Pacific system, is the 
highest chain in the United States, and divides their surface into two 
vast inclined planes, the land, though here and there swelling into 
plateaus and rising into mountains, having a general descent on the 
west towards the Pacific, and on the east towards the Atlantic. 

6. H«nnt«in>8l«pM. — ^Tbe chief mountun-slopes of the United 
States are the Atlantic and Pacific slopes, and that of Alaska. 

The Atlantic slope, which stretches from the northeastern frontier 
to the Gulf of Mexico, is a long and slender belt of land inclining 
southeasterly from the base of the Appalachian chain, and consists 
of two divisions, the northern and the southern. The northern ex- 
tends southward to the valley of the Hudson, ranging in width from 
fifty to one hundred and fifty miles, and has a diversified and moun- 
tainous Bur&ce. 

The southern section, prolonged from the Hudson to the Gulf of 

4. Describe the Rocky Moant^n e^Blem. 6. Describe the Pacific ByMem. 
6. UentioD the mouutain-fllopes of the Uniud States. Describe the Atlantic slope. 
Describe the Pacific slope. What h said of th« Alaska iilope? 



Mexico, expands southward to an average width of two hundred 
miles, excluding the peninsula of Florida, It consists of a seaboard 
plain and an upper belt, which forms the true slope. In the Middle 
States this latter region is one of the richest and most attradJve 
districts on the continent, the suriace either expanding into broad, 
fruitful, and salubrious valleys, or swelling into forest-crowned ranges 
of moderate height; while the soil is everywhere well watered and 
fertile. South of the Potomac its natural featiures are less diversified, 
and the soil is of a poorer quality. 

The Fadjie slope includes that long and narrow r^on which lies 
between the western shores of the United States and the Pacific range. 
From the southern frontier of California to about the 35th degree of 
latitude, the base of the Coast Mountains forms its eastern boundary ; 
but beyond this point it widens, and is composed of three parallel 
belts, which extend back from the ocean, one behind the other, as &r 
as the Bierra Nevada. The same general structure is preserved be- 
yond California, through Oregon and Washington, the average width 
to the parallel of 60° being about one hundred miles. Besides the 
rich valley of California, lying between the Sierra Nevada and the 
Coast Range, many beautiful and fertile valleys are enclosed between 
the latter chain and the Pacific shores. 

The Ala»ka slope has been so lar explored that it is known to be 
drained by several rivers, that have their sources in the Rocky 
Mountains and other minor ranges. 



CHAPTER HI. 

TABLE-LAIfDa, PLAINS, AMD VOLCANOES. 

1. Pl«t««na. — The principal table-lands of the United States are 
the eaetem and western plateaus of the Rocky Mountains. 

2. The eastern consists of part of that immense belt of lofty 
lands which runs northward, parallel to the chain of the Rocky 
Mountains, from Texas to the Bear Lake. This great table-land. 



rising in the direction of its length from its southeastern border 
near the Lower Rio Grande to the Upper Missouri, ascends in well- 
defined terraces and slopes from the eastern plain to the foot of the 

What is the subject of Cb^ter III.T 1. What are the principal tiblc- 
lanils of the Uoited States? 2. Deticribe the eastern plateau of the Bockj 
HnuiilainB. 
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Rocky Mountains. One of these terraces, which extends from the 

nver Pecos to the Black Hills of the Missouri, is so bold and promi- 

\ nent that it may be regarded as dividing the table-land into two 

plateaus, the upper or western, and the lower or eastern. The latter 

is 2500 feet above the sea-level, while the former is 1000 feet higher 

at its eastern margin, and has an average breadth of more than 200 

miles. Westward it rises still higher, till its broad expanses on the 

flanks of the Rocky Mountains attain to altitudes varying from 5000 

feet to 6000 feet above the sea. 

Within each of these plateaus are vast tracts of sandy and sterile 
soil, some of which are destitute of trees and shrubs. Others have 
but a scanty growth of herbage ; while some are almost entirely de- 
prived of water, and assume the character of deserts. 

One of these desert wastes, lying partly in Texas and partly in 
New Mexico, is thus described by Captain Marcy. "This barren 
table-land extends in a southerly course from the Canadian River to 
near the confluence of the Pecos with the Rio Grande, some four hun- 
dred miles, between the 32d and 37th parallels of north latitude. It 
is in places nearly two hundr^ miles in width, and is embraced within 
the 101st and 104th meridians. Its approximate elevation above 
the sea, as determined by the barometer, is 2450 feet. It is very 
smooth and level, and spreads out in every direction, as &r as the eye 
can see, without a tree, shrub, or any other herbage. It is an ocean 
of desert prairie, a^d no Uving being permanently resides upon it. 
The almost total absence of water causes all animals to shun it ; 
and the Indians do not venture to cross it, except at two or three 
points where they find a few ponds of water. I was told in New 
Mexico that many years since the Mexicans marked out a route with 
stakes across this plain where they found water, and hence the name 
by which it is known throughout Mexico, of El Llano Estacado, or 
the Staked Plain." 

This table-land is separated from the fertile plains of Texas by a 
belt of woodland, called the Cross-Timbers, about twenty-five miles 
wide, and extending from the Brazos River to the Arkansas River, a 
distance of more than four hundred miles. , 

The upper plateau is more arid than the lower, which in its middle 
and southern portions possesses a denser verdure and broader belts of 
trees. The edge of this lower table-land, in about the 100th meridian, 
divides the fertile lowlands from the less productive and arid zone of 
the plateau. 

3. The western plateau is a portion of that vast range of table- 
lands which extends from the Gulf of California to the Arctic Ocean, 
flanked on the west by the Pacific chain and on the east by the Rocky 
Mountains. It is a lofty region, having a mean altitude above the 
sea of 5000 feet, and comprises various table-lands and elevated 
valleys. Some of these are rich and fertile, as the " Parks," whose 
beautiful expanses, stretching for leagues, are covered in summer 
with a sea of waving grass; while others are dry, saline, and desert 
wastes. 

The western plateau is naturally divided into three principal regions : 
— a central tract ; a southern, separated from this by the Wasatch 
Mountains and a high belt of land extending to the Sierra Nevada ; 
and, lastly, a northern tract, parted from the central by the Blue 
Mountains. 

The central region, or the Great Interior Basin, lies, as already 
stated, between the 37th and 44th degrees of north latitude, and has 
an average diameter of about ^ve hundred miles. It consists in the 



Describe El Llano Estacado and the Cross-Timbers. What is said of the 
upper plateau? What meridian divides the fertile plains from the dry plateau? 



main of vast arid steppes, many of which are saline ; but it also pos- 
sesses beautiful fertile plains. This region is girdled by mountains, 
and a series of parallel ranges extend across it from the Rocky Moun- 
tains to the Sierra Nevada. All its rivers, of which the chief is the 
Humboldt, flow into lakes which have no outlet to the sea. 

The southern division presents less of a desert character, and con- 
tains many well-watered tracts and rich upland valleys. Here is found 
the great valley of San Luis, from forty to seventy miles wide, drained 
by the Rio Grande, and having an elevation of 7567 feet above the 
sea. The northern section, descending to the east and north,, is cha- 
racterized in the basin of the Columbia by rugged volcanic table- 
lands, though beautiful and verdant valleys are not unknown. In 
Alaska the descending uplands are drained -by the Porcupine and 
Youcon Rivers, the main branches of the Kwichpak. 

The western plateau, regarding it as limited on the north by the 
British possessions, has been estimated to have an area of 250,000 
square miles. A remarkable characteristic of this region is its river- 
gorges, or caflons, which have been channelled by the mountain- 
streams to the depth of thousands of feet below the general surface 
of the table-lands. 

4. Plain*.— The principal plains of the United States are the 
Great Central Plain, or Mississippi Valley, and the Atlantic Plain, 
which differ exceedingly from each other in their relative magnitudes. 

The Ghreat Central Plain lies between the AUeghanies and the 
eastern plateaus of the Rocky Mountains, and stretches from north 
to south from the British Possessions to the Rio Grande. Within its 
limits are included the lower portions of the Texan slope on the 
south, the basin of the Red River on the north, and on the north and 
northeast a part of the St. Lawrence basin. This immense tract is 
separated into two great divisions by the Mississippi River, which, 
flowing southward, drains nearly its whole extent. 

The eastern division is nearly a thousand miles long, and extends 
from the Mississippi to the base of the AUeghanies, a distance of 
about three hundred miles. It is a magnificent, undulating country, 
well watered, and blest with a rich soil and &vorable climate. For- 
merly it was almost covered with dense and noble forests, interspersed 
with grassy prairies ; but the woods have now to a great extent disap- 
peared, and throughout this region the fertile land teems with abun- 
dant crops of the diflerent grains and products adapted to its varying 
climates. 

Westward of the Mississippi the character of the surface changes, 
spreading out into slightly rolling or perfectly level prairies and sa- 
vannahs, which are covered with long grasses variegated with flowers, 
and for the most part are scarcely marked by the presence of a tree 
or shrub, save on the banks of streams, which are fringed with 
azaleas, kalmias, and rhododendrons. 

On the rich and flowery prairies of Texas, trees are more frequent, 
and these beautifril expanses are studded with groups of the magnolia 
and tulip trees, and even long belts of forest occur, as already stated; 
while in the northern portion of the westward division the oak and 
black walnut are seen. The central plain maintains its fertile cha- 
racter to the edge of the lower eastern plateaus, the meridian of 100® 
being the approximate division between the productive plains and 
the arid and sandy table-land. Abounding in the elements of 
material wealth, and possessing a salubrious climate, this immense 
plain bids fair to become one of the most important centres of influ- 
ence in the Western Hemisphere. 



3. Describe the western plateau. 4. Name the principal plains of the United 
I States. Describe the Great Central Plain. 
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The AUanlie plain, lying between the Atlantic elope and the eea- 
Goaat, is a narrow belt of land extending from Massachusetts to the 
Gulf of Mexico: it never rises more than one hundred feet above the 
sea-level, and is intersected by numerous tidal creeks and inlets. The 
northern portion is for the most parteandy, while the southern is quite 
swampy ; and in North and South Carolina the moist lowlands are 
well adapted to the cultivation of rice. In North Carolina a sandy 
region, which ib covered with valuable forests of pitch-pine, extends 
more than fifty miles back from the coast 

6. Volemnoea. — The northwestern portion of the United States is 
decidedly volcanic in its character; for it contains about forty vol- 
canoes, the far greater part of which are in activity. Mount Hood, 
in Oregon, and Mount St Helens, in Washington, have both been seen 
in a state of eruption ; and in the Aleutian Isles, thirty-five volcanoes, 
nearly every one of which la active, form a main link in that vast 
C^in of fire that girdles the Pacific Ocean. 



CHAPTER IV. 



LAKtS AND BIVEteS. 



1. The great lakes Superior, Michigan, Huron, Erie, and Ontario, 
comprising together an area of 94,000 square miles, contain most 
of the lake-waters of the United States. They form an immense 
chain of inland seas upon the northern frontier, the boundary-line 
between the Dominion of Canada and the United States passing 
through the middle of all, with the exception of Lake Michigan, which 
lies entirely within the United States. Besides this eyatem, many 
small and less important lakes are scattered throughout the latter 
country. 

Beginning at the north. Lake Superior is seen spreading out its 
vast expanse of waters. It is the largest of all the lakes in the 
chain, having an area of 31,500 square miles, and a circumference 
which has been estimated at 1700 miles. Its waters, which are very 
pure, transparent, and deep, Bow into Lake Huron on the south, 
through the river St Marie, about fifty miles long. 

Lake Huron has an area of 23,100 square miles, and a depth of 
1800 feet: it is quite irregular in form, and contains many bays and 
islands. Through the Strait of Mackinaw on the west, it receives the 
waters of Lake Michigan, and on the south flows into Lake Erie 
through the small lake and river of St. Clair, which together are 
about sixty miles long. 

Lake Michigan is almost exactly the size of Lake Huron, but is 
only half as deep. At its northern extremity is a large bay, called 
Green Bay. 

Lake Erie is 7800 square miles in extent, and about two hundred 
and seventy feet deep. Its own waters, swelled by the influx from 
the great upper lakes, descend by the Niagara River into Lake 
Ontario, forming in their passf^ the renowned cataract of Niagara. 
It is also artificially connected with Ontario by the Welland Ship 
Canal. 

Lake Ontario, the smallest of all the lakes in this chain, contains 
6900 square miles, and has a depth of five hundred feet From its 
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northern extremity issues the noble river St I^awrence, whose broad 
waters just below the lake are diversified by the enchanting scenery 
of the Thousand Isles. 

The chain of the northern lakes, on account of their immenee 
extent, deep water, and extensive coast-line, which has been computed 
to be more than 3000 miles long, afford great facilities for internal 
navigation, and a vast commerce has arisen npon their waters. They 
possess, however, but few good harbors, their shores in many parts 
are rocky and dangerous, and they are subject to fierce and terrific 
storms. A slight tide has been observed in Lake Michigan. 



Lake Champlain is a lieautiftil expanse of water, lying between the 
States of New York and Vermont It is about one hundred and 
twenty miles long, and is diversified by more than sixty islands. It 
discharges its waters northward by the river Richelieu into the St 
Lawrence, and is connected by the Champlain Canal with the Hudson 
River and Erie Canal. 

Lake Geoi^, set like a gem amid the mountains, is a charming 
lake, lying near Champlain, into which it flows at Ticonderoga. It 
is thirty-six miles long, and its waters, which are remarkable for their 
transparency, are studded with numerous and beautiful ialanda. 

In the interior of the Stato of New York are many small and 
lovely lakes, such as those of Cayuga, Seneca, and Oneida. 

Numerous minor lakes are found in Northern New England, the 
chief among which are Moosehead and Chesuncook Lake in Maine, 
and in New Hampshire the lakes Umbagog, Connecticut, and Winni- 
piseogee, which are noted for the charms of their scenery. In Florida 
is a small lake which bas received the name of Okeechobee. 

2. In the Great Interior Basin salt lakes occur, the largest of 
which is the (jireat Salt Lake, 291 miles in circumference, and having 
an area of 1875 square miles. Its waters are almost saturated with 
salt, and it contains many islands, some of which reach an altitude 
of from 800 to 1000 feet above the general level of the lake. On 
this table-land is also situated Lake Utah, a beautifiil sheet of 
pure fresh water, thirty miles long and about ten miles broad, 
which flows into the Great Salt Lake through the river Jordan, fifty 
miles long. 

In Oregon, northward from the point where the Klamath River 
breaks through the Cascade Range, to the gorge of the Columbia, 



Florida? 2. What lakes occur in the Great Interior Bsnin? D^ribe the 
Great Sail Lake iind Lake Utah. What ia aaiil of the Or^nn lakes? Describe 
IiBke Majeflty. 
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small bodies of water exist, none of which equal, however, In 
grandeur of their acenery, a remarkable ezpanae of water, called I<ake 
Majesty, which is situated not far from Fort Klamath. According 
to the account of Captain F. B. Sprague, who vieited this lake, it is 
nearly circular, and has a diameter of from seven to eight miles; it 
is surrounded by precipices of volcanic rock seven or eight hundred 
teet in height, which are almost perpendicular, the shores of the lake 
being reached with great difficulty. The waters are as clear as 
crystal ; and near the western maigin is an island about half a mUe 
in diameter, shaped like the frustum of a cone, and with a depressed 
summit, in which there appears to be a crater. The whole surround- 
ings of the lake, in the opinion of Captain Sprague, prove it to be 
the crater of an extinct volcano. 



3. Biven. — The rivers of the United States are principally com- 
prised under seven systems,— «ix oceanic and one continental. The 
first class consists of the Hudson Bay or Red River system, and the 
Atlantic, Gulf of Mexico, Pacific, Behring, and Arctic systems, each 
bang designated by those portions of the main ocean into which their 
respective rivers flow. The second class embraces the rivers of the 
Great Interior Basin. 

The Hudson Bay SyiAem comprises the few streams that belong to 
the basin of the Red River of the North, and which empty through 
Lake Winnipeg into Hudson Bay. 

The Atlantic System consists, in the first place, of those small rivers 
in the United States which are connected with the Basin of the St. 
Lawrence and reach the Atlantic through thb noble stream, and, 
secondly, of all the rivers of the eastern coast flowing directly into 
the ocean. 

4. Beginning with the latter division on the north' the first river 
of importance is the Penobscot, in Maine, whose principal branch 
rises in the western part of the State. This river empties into the 
Bay of Penobscot, and is navigable for ships as far as Bangor, 
about fifty miles from its mouth. Beyond this is the Kennebec, 
which springs in part &om Moosehead Lake. Next follows the 
Merrimac; while farther south the Connecticut, the beautiful river 
of New England, flowing down through its lovely valley, enters 
Long Island Sound after a course of more than 400 miles. 

To this succeeds the noble Hudson, which, rising in the mountainous 
region west of Lake Champlain, and receiving the waters of the 
Mohawk from the west, thence flows onward to the sea through the 



charming rock-scenery of the Highlands. It is not only navigable 

to a distance of about 160 miles from its mouth, where the great 

emporium of New 

York is situated, "" ii»*****»*i&*^ 

but is also <^anQcted 

with the northern 

lakes by the Erie 

Canal, and by the 

Champlain Canal 

with the lake of the 

same name. Thus 

linked with the 
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west, its waters have become the seat of an immense traffic 

South of the Hudson is the Delaware, which has its source in the 
Catskill Mountains and discharges its waters into the Delaware Bay. 
It is navigable for the lai^est vessels as far as Philadelphia. 

Beyond this stream is the beautiful Susquehanna, which, rising in 
the Otsego Lake in New York, flows through Pennsylvania, and, 
gathering in the waters of the West Branch and Juniata, at length 
empties into Chesapeake Bay. Into this bay also enters the Poto- 
mac, which has its source in the Alleghany range, and, after uniting 
with the Shenandoah, flows by the city of Washington. 

To this succeeds in Virginia the Rappahannock, and next the 
James River, which rises amid the western ranges, and, after piercing 



the Blue Ridge, passes by Lynchburg and Richmond, and enters the 
Atiantic, through Hampton Roads, in Chesapeake Bay. Farther on 
are the Roanoke and Cape Fear Rivers, in North Carolina, the latter 
Ijeing the most important of all the rivers flowing entirely within this 
State. 

To the south of this are the Great Pedee, Sautee, and Savannah 
Rivers, the last forming the boundary between South Carolina and 
Georgia. Beyond these are the Ogeechee and Altamaha Rivers. 

On account of the proximity of the Alleghany range to the ocean, 
the rivers of the Atiantic system have no great length. In their 
upper courses, where they descend the Atiantic slope, they are broken 
by rapids and hih, which afibrd an immense extent of water-power 
for manufacturing purposes; but in their lower courses, where they 
traverse the narrow Atlantic plain, they are for the most part 
navigable only for short distances from their mouths. 



What are the principal rivei-Bj-MemB of ihe United States? Describe the Hudson Bay syateni. 4. What iesaidof theAtlanticnystem? Mention its rivere. 
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6. PasBing around the peoinBula of Florida, the first of the prin- 
cipal rivers of the Gulf i^stem that presents itself is the Appaiachicola, 
which is formed by the union of the Chattahoochee and Flint RiverB, 
the former of which rises in the Allegh&nies and is navigable for 
boats for nearly four hundred (piles from the Gulf. Westward of 
this is the Alabama River, which has its source in the All^huiy 
ranges of Georgia, and, uniting with the Tombigby, forms the Mobile 
River, which ent«rs into Mobile Bay. 



Beyond this stream the Mississippi pours into the Gulf its mighty 
flood, gathered by its numerous tributaries from that vast region 
known as the Mississippi Basin, and which comprises by far the larger 
portion of the Great Central Plain. 

This noble river, rising in the swell of land west of Lake Superior, 
flows southward from Lake Itasca, and at the distance of about four 
hundred miles from its source occur the Falls of St. Anthony, where 
the stream, three hundred and fifty yards wide, forms a cataract 
seventeen feet in height. Not &r from this are the Minnehaha Falls, 
a beautifiil and pictu- 
resque cascade forty 
foet high. Flowing 
onward amid the most 
charming scenery, the 
Mississippi receives in 
succession the waters 
of the Minnesota, Wis- 
consin, Iowa, Des 
Moines, and Illinois 
Rivers; and just below 
the latter the mighty 
Missouri comes in from 
the west, after its long 
course of 2800 miles 
from its source in the 
Rocky Mountains. At 
the Gates of the Rocky 
Mountains, where this 

■-..., -^ . .- — -_„— noble stream bursts 

"'""'"*"* '^'■^' through these lofty 

ranges, it presents a scene of surpassing sublimity, rushing for nearly 
six miles through a chasm 150 yards wide, whose rocky walla rise to 
the height of 1200 feet above the bed of the stream. 

5. Eteflcribe the principal rivers of the Gulf Syatem. 6. Describe the Pacific 
Sjatem. 7. What ia add of the Behring and ArcUc Syatems? 8. What of the 
Continental SyBtem of the Great Interior Basin ? 



About one hundred miles below this goi^ are the cataracts of the 
Missouri, where the river, in a succession of rapids and cascades, is 
said to descend 357 feet in eighteen miles. Many lai^ rivers, as the 
Yellow Stone, Platt«, and Kansas, are affluents of the Missouri, which 
is navigable for small steamers as far as Fort Benton in Montana, a 
distance of more than 2000 miles fi^ra its mouth. 

Beyond the Missouri, the beautiful Ohio, formed by the union of 
the Alleghany and Monongahela Rivers, and swelled by the waters 
of the Kentucky, Wabash, Cumberland, the winding Tennessee, and 
other affluents, eut«rs the Mississippi fi^m the east; while lower down, 
on the west, the Arkansas and Red Rivets, descending the western 
mountain-ranges, add their tributary floods to the mighty stream, 
which enters the Gulf of Mexico aft«r a course of 4100 miles, including 
that of the Missouri. The remainmg rivers of the Gulf system 
belong to the Texas slope, and consist of the Trinity, Brazos, Colorado, 
Guadalupe, and Nueces Rivers, together with the Rio Grande and 
its northern branches. 

6. The principal rivers of the Padfie Sy»lem are the Colorado, Sa- 
cramento, and Columbia. The Colorado, as already described, rises 
in the Rocky Mountains and flows through its stupendous cafions to 
the Gulf of California. The Sacramento descends southward between 
the Sierra Nevada and the Coast Range, and, after joining the San 
Joaquin, flowing northward between the same ranges, enters the Bay 
of San Francisco. Both these rivers are navigable a distance of 
nearly 100 miles frvm their mouths. The Columbia has its sources 
in the Rocky Mountains, and, plunging from these lofty ranges in 
cataracts and rapids through rocky gorges more than 1000 feet in 
height, enters the Pacific, after a course of 1200 miles. 

7. The Bekring Si/tlem includes the rivers in Alaska that flow into 
Behring Sea. The chief of these is the Kwichpak, which has been ex- 
plored for the distance of 1000 miles, and is estimated to be 2500 
miles long: it rises in the Rocky Mountains, and its main branches 
are the Porcupine and Youcon Rivers. The Arctic Sytlem embraces 
a few streams in Alaska which enl^ the Arctic Sea, and in regard 
to which little is known beyond their existence. 

8. The Continental St/atem of the Great Interior Basin includes the 
small streams that empty into the lakes of this re^^on and have no 
communication with the ocean. The chief river of this system is 
the Humboldt. 



CHAPTER V. 



HETEOBOLOGICAL FHENOHEMA, CLtHATB, AHD HATUBAL 
PRODUCTIONe, 

1, Meteorological Pbenomen». — Temperatnre. — As the 

United States are situated between the 24th and 72d degrees of north 
latitude, they are subject to all those variations of temperature in 
latitude which prevail fix)m near the tropical to the Arctic regions. 

The same thermal range also exists in altitude; for the southern 
shores of this country are bathed in the warm waters of the Gulf of 
Mexico, while its loftiest peaks are crowned with perpetual snow. 
The highest mean annual temperature in the United States occurs at 
the military post of Key West in Florida, where from the observa- 
tions of fourteen years a mean annual temperature of 70° .51 Fah. 
has been deduced. The lowest mean yearly temperature, according 

What it the Hubject of Chapter V. 7 I, What U «aid retipectmg the tempera- 
ture of the United States ? Where does the highest mean annnal temperalnre 
occur? Where the lowest? 
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to Richardflon, ia at Youkon, in Alaska, the average height of the 
thermometer during the year being only 16^.92 Fah. 

2. The following table exhibits the mean annual temperature of 
twenty-four important localities in the United States: — 



Brownsyille, Texas 

GhUveeton, Texas. 

8t. Augostine, Florida 

New Orleans 

Savannah... 

Charleston 

Memphis. 

Richmond 

San Frandsoo 

SlLoqis 

Washington City 

Cincinnati... 

Philadelphia (Girard Coll^^e).. 

New York 

Chicago 

Fort Laramie. 

Detroit 

Boston 

Portland (Marine Observatory) 

Oregon City 

Mackinaw 

Astoria (Oregon) 

Fort Benton 

Sitka (Alaska) 



He»n Auiiiitil 
Teuiperuture. 


Latitude. 


73.7° Fah. 


25° 54' N. 


69.4° 


29° 18' 


69.6° 


29° 48' 


69.9° 


29° 57' 


67.2° 


32° 05' 


65.9° 


32° 45' 


60.8* 


36° 08' 


66.2° 


37° 04' 


57.2° 


37° 48' 


55.4° 


38° 37' 


56° 


38° 53' 


53.8° 


39° 07' 


51.6° 


39° 57' 


51.7° 


40° 42' 


46.7° 


41° 52' 


51.1° 


42° 12' 


47.2° 


42° 20' 


48.9° 


42° 21' 


42.9° 


43° 40' 


54.8° 


45° 20' 


40.6° 


45° 51' 


52.2° 


46° 11' 


48.2° 


47° 60' 


42.6° 


67° 03' 



Longitade. 

97° 26' W. 

94° 46' 

81° 35' 

90° 

81° 07' 

79° 57' 

88° 

77° 31' 
122° 20' 

90° 16' 

77° 02' 

84° 30' 

75° 13' 

74° 01' 

87° 35' 
104° 47' 

82° 58' 

71° 03' 

70° 14' 
122° 30' 

84° 61' 
123° 48' 
110° 36' 
135° 18' 






3. The departures of the yearly isothermals from the parallels of 
latitude are of varying extent in different parts of the country. 

Within the Mississippi Valley east of the 95th meridian, except in 
the region of the great northern lakes, these departures are but small, 
and places which are situated in the same latitude have nearly the 
same mean yearly temperatures, as is evident from the table and the 
chart On the east, the chain of the Alleghanies produces by its 
elevation marked deviations in this particular. On the west, such is 
the effect of the lofty system of the Rocky and Pacific Mountains, 
with their dry plateaus, and so great are the influences of the currents 
and winds of the Pacific Ocean, that the isothermal curves range 
approximately with the meridians instead of the parallels, and some- 
times form a double curve. Thus, for instance, the isothermal of 45^ 
passes near Dover in New Hampshire, and, sweeping westward, rises 
into the British Territory north of Montana; then, turning southward, 
it extends as far as New Mexico, where, bending again, it runs north- 
west to a higher latitude than before. The table pre^lnts a similar 
illustration, the mean annual temperature of Sitka being two degrees 
higher than that of Mackinaw, though the latter locality is more 
than eleven degrees south of the former. 

4. Winibi. — ^The United States are situated within the region of 
variable winds, the general direction of which, as given on page 91, 
b 87}° west of south. This prevalent current is a portion of the 
upper constant southwesterly wind of the Northern Hemisphere, — 
the reverse current of the northeast trade, — ^which, sinking in temper- 
ature, descends, and, bending to the east, becomes in part a sur&ce- 
wind. 

2. State the mean annual temperature of the several localities given in the table. 

3. State what is said respecting the departure of the isothermals from the parallels 
of latitude, and give illustrations. 4. What is said respecting the winas of the 
United States ? What winds prevail along the Gulf coast ? What is the origin 



Throughout the whole coast of the Gulf of Mexico southerly winds 
prevail, which are stronger and more continuous west of the Mississippi 
than they are to the east of this river. In Texas the southeasterly 
wind possesses somewhat the character of a monsoon, alternating 
with the Northers, which are the storm-winds of the coast. 

Sweeping up the Mississippi Valley from the Gulf, the soft south- 
erly winds spread their genial influences fiir and wide over the Great 
Central Plain, and at length blend with the constant atmospheric 
current flowing in an easterly direction. 

Northwesterly winds are very frequent throughout the United 
States. They are regarded as portions of the prevalent polar currents 
from a northeasterly quarter, which are deflected from their courses 
by the flanks of the Rocky Mountains. Turned by these barriers, 
they sweep, keen and dry, across the land, and exert a decided in- 
fluence upon its climate. 

To the same origin are attributed the cool and humid northeast 
winds which prevail along the Atlantic slope and are especially 
marked in New England. Land and sea breezes occur, with more 
or less striking alternations, throughout the whole extent of the Gulf 
and Atlantic coasts; and on the Pacific shores in California there is 
a remarkable land-wind during the summer, attended by clouds of 
mist. 

Tornadoes of limited extent, but of terrific violence, are by no 
means uncommon in the United States; and the eastern coast and its 
adjacent waters are swept from time to time by the devastating 
cyclones of the Atlantic. 

5. Bain». — In regard to the distribution and quantity of rain, the 
United States are classed under four distinct regions. The first includes 
the Atlantic Slope, and the Central Plain as far west as the edge of the 
eastern table-land of the Rocky Mountains ; the second comprises the 
Rocky Mountain zone, with its plateaus, and is limited on the west by 
the crests of the Sierra Nevada and Cascade range ; the third embraces 
the Pacific Slope; and the fourth, the region of Southern Alaska. 

In the first division the rains fall in copious measure, and are dis- 
tributed throughout the year ; and the winds which here prevail reveal 
the cause of this fiill and continuous supply. The warm and moist 
southerly winds from the Gulf, and the constant current from a south- 
westerly quarter, moving onward kito the higher latitudes, are in 
perpetual conflict with the cold and dry winds from the porth apd 
northwest ; and rains and storms necessarily ensue. The cool and 
humid northeast winds, uniting also with the southerly breezes, cause 
a large precipitation of moisture on the eastern shores. This whole 
district is for the most part blessed with abundant rains ; for the 
annual rain&U on the Atlantic coast from Florida to Maine varies 
from sixty-three to forty inches, and in the interior, from the Gulf of 
Mexico to Wisconsin, from sixty-three to thirty inches. 

6. The Rocky Mountain district is an arid region, in which the 
rain appears to be distributed throughout the seasons north of about 
the 35th parallel, though it falls in very small quantities. The 
annual rain&U in the regions most favored with moisture is seldom 
more than about twenty inches, as at Fort Laramie in Dakota, 
and Santa F6 in New Mexico, in which localities the annual amounts 
of rain are respectively 19.98 and 19.83 inches; while in the Great 
Interior Basin it sinks to about three inches. The causes of the aridity 
of this section are to be sought in the high mean temperature it pos- 
sesses, notwithstanding its elevation, and in the fact that the lofty 

of the northwesterly winds of the United States? What is said respecting land 
and sea breezes, tornadoes and cyclones? 6. How are the United States divided 
in regard to the distribution and quantity of rain? Name the divisions. De- 
scribe the first. 6. What is said respecting the Rocky Mountain district ? 



mountain-ranges on the west arrest the constant and humid current 
which flows easterly over the Pacific Ocean. 

7. The rains of the Pacific Slope, south of the parallel of forty-one 
degrees, appear to be periodical in their character, by far the greater 
part descending during the winter and spring. Thus, at Fort Hum- 
boldt in California, situated in 40° 46' north latitude, the annual 
rainfall is 34.59, of which amount 13.51 inches descend in spring, 
1.18 in summer, 4.87 in the autumn, and 15.03 in the winter. South- 
ward the same phenomenon occurs in this country at Fort Beading, 
Sacramento, Benicia, San Francisco, Fort Miller, Monterey, and San 
Diego. 

8. Along the shores of the Pacific, the annual amount of rain in- 
creases with the increase of latitude ; for while the annual rainfall at 
San Francisco, 37° 48' north latitude, is only 22.18 inches, that of 
Astoria, in 46° 11' north latitude, is 53.49 inches. The results of the 
observations made in this region show that the rains which here occur 
are chiefly due to the prevalent higher winds, the reverse current of 
the trade, which, sweeping over the Pacific, comes loaded with moisture 
to the land. In the particulars just mentioned, the Atlantic coast 
differs from the Pacific; for the rain&ll there decreases with the 
latitude, and the northeast winds bring rain. 

9. As far as observations have been made. Southern Alaska appears 
to be a region of almost constant precipitation. The character of 
this region, both in respect to the amount of its humidity and its 
cause, has already been explained on a preceding page. The mean 
annual rainfall at Sitka has been found, from the observations of 
seven years, to be 89.94 inches. 

10. Climate. — ^The climatic divisions of the United States are the 
same as those which obtain in respect to humidity, with the exception 
of the fourth, which embraces the interior and northern portions of 
Alaska, to the exclusion of the southern coast. 

11. The first division, comprising the Atlantic Slope and the Great 
Central Plain, possesses a climate marked by oceanic and continental 
as well as temperate and tropical characteristics. The greatest pre- 
cipitation of moisture is found along its coasts, the rain&U decreasing 
with the distance from the sea. It is distinguished for the most part 
by great extremes of temperature, low winter temperatures alter- 
nating with high summer heats. Thus, at Salem in Massachusetts the 
mean temperature of summer is 70°.l Fah., while that of winter is 
27°.9 Fah, ; and at St. Louis, Missouri, the summer mean is 76°.3 
Fah. and the winter 33°.8 Fah. At New Orleans the mean of the 
summer rises as high as 82°.3 Fah., yet in the winter snow-storms 
sometimes occur. This region is also remarkable for its sudden 
changes in temperature: at Hartford, Connecticut, during the month 
of February, 1861, the thermometer sank sixty degrees in the course 
of sixteen hours. These extreme thermal changes are connected with 
much variation in respect to humidity, periods of great moisture 
being sometimes followed by severe droughts: yet the rains, as we 
have seen, fall abundantly throughout this region. 

12. The climate of the Bocky Mountain zone, as far as it has 
been ascertained, appears to be uniform, on the whole, but to possess 
much variety in different parts. It is continental in its character, 
and resembles that of the plateaus of Central Asia. The air in this 
region is dry and rarefied, and so arid is the soil that its finer particles 
are driven by the winds, like snow, into drifts which are often several 



7. Describe the distribution of rain on the Pacific Slope. 8. Compare the 
Atlantic and Pacific coasts in regard to humidity. 9. What is said of Southern 
Alaska? 10. What are the climatic divisions of the United States? 11. De- 
scribe the Qrst. 12, 13, Describe the climate of the Bockj Mountain zone, and 



feet deep. The annual temperature, though lower than in the corre- 
sponding latitudes in the east and west, does not sink so much as 
might be expected firom the great altitude of this district. The 
diurnal changes of temperature are exceedingly great, the thermo- 
meter being sometimes below the freezing point at sunrise, and rising 
to 80° Fah. in the hottest part of the same day. 

13. The Pacific Slope possesses a climate similar, for the most part, 
to that of Western Europe. Although subject in different localities 
to great and sudden variations, it is, on the whole, more uniform than 
the climate of the Atlantic coast, the summer being comparatively 
cool, and the winter warm and equable. These peculiar climatic fea- 
tures are attributed to the combined influence of the heated re;gions of 
the interior, and the presence of masses of cold water off the coast and 
which appear to flow down from the Arctic Seas. Unlike the atmos- 
phere of the eastern shores, that of the Pacific coast is dry and in- 
vigorating as far north as the Columbia River, beyond which point 
the humidity becomes excessive. From Oregon to the peninsula of 
Alaska the climate is singularly genial for such high latitudes. This 
mildness of temperature is caused by the Japan Current, the Gulf 
Stream of the Pacific, which carries the warm waters of the equator by 
the side of the eastern coast of Asia and across the ocean to America, 
and thence southward along its shores back to the equator. Sitka is 
said to be as warm in winter as Washington, and its average yearly 
temperature is very nearly the same as that of Kinderhook in New 
York. In the southern part of the Pacific slope, so extraordinary are 
the prolific influenoes of the soil and climate, that the grasses, trees, 
fruits, and grains attain a most remarkable development. 

14. In the northern and interior regions of Alaska the climate 
is one of Arctic rigor. At St. Michaels, which is situated in 63° 28' 
north latitude, the mean yearly temperature is about 26° Fah. During 
the month of July in 1867, a thunderstorm occurred here, — a 
phenomenon which had not happened before for the space of thirteen 
years. At Fort Youkon, in 67° north latitude, the annual mean 
temperature is only 16°.92 Fah. 

15. Natural ProdnetA. — Agrienltnral. — The staple agricul- 
tural products of the United States are the cereals, cotton, tobacco, 
sugar, rice, potatoes, and hay. Of the cereals, Indian corn and wheat 
are the most important crops. The former flourishes from the 
plains of Texas to the Bed River basin, where it grows and ripens 
in the parallel of 50° north latitude ; the latter has an extensive 
range of growth, but tlie great wheat-regions occur in the central 
part of the Mississippi Valley. Wheat is also very extensively 
raised in California. The wheat crop of the present year (1867), 
according to the returns to the Department of Agriculture, is 
225,000,000 bushels. 

Cotton is the growth of the Southern States, and constitutes their 
most important staple : the amount of cotton raised in 1860 was 
upwards of 5,000,000 bales of 400 pounds each. 

Tobacco, though chiefly produced in the southern portion of the 
country, is extensively cultivated throughout most of the States. A 
very fine quality of tobacco is raised in the Connecticut VaUey. 

Rice is largely produced in most of the Southern States, and the 
sugar-cane is successfully cultivated in Louisiana : it is said to have 
matured as far north as Holly Springs, in Mississippi, near the 
parallel of 35°. 



that of the Pacific coast. 14. What is the climate of the northern and interior 
regions of Alaska? 15. What are the principal agricultural products of the 
United States? Give an account of each. State the amount of the respective 
crops for the year 1866. 
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According to the Banker's Magazine, of New York, the aggre- 
grate of crops for 1866 is as follows : — 



u 



a 



« 



Buckwheat 22,791,830 bushels. 

Potatoes 107,200,976 " 

Tobacco 388,128,684 pounds. 

Hay 21,778,627 tons. 



Wheat 151,999,906 bushels. 

Indian Com 867,946,296 " 

Rye 26,864,944 

Oats 268,141,077 

Barley 11,238,078 

16. Mineral and Metallic. — ^New England, and especially New 
Hampshire, abounds in granite, which is extensively employed for 
building purposes ; and immense deposits of sandstone, of an excel- 
lent quality, occur throughout the Connecticut Valley and many 
other regions. Marble is very widely distributed, being found in 
New England, the Middle, Southern, and Western States, and also 
in California. The white marble of Vermont is of a very superior 
quality. Variegated and clouded marbles also here occur, and like- 
wise in Pennsylvania, Maryland, Tennessee, and California. The 
marbles of Tennessee and California are extremely beautiful. Lime- 
stone abounds in the Mississippi Valley. 

Scarcely any precious stones have been found within the United 
States. A single diamond has been discovered in North Carolina, 
and some of these gems are reported to have been found in Cali- 
fornia. Topaz occurs at Monroe, in Connecticut, chalcedony in 
many localities, and carnelians and agates are found abundantly 
along the shores of Lake Superior and on the banks of the Upper 
Mississippi. 

The coal of the United States consists of two kinds, namely, an- 
thracite and hUuminouSj and in no other country on the globe is it 
found in such immense deposits. The coal-fields comprise mainly 
four principal regions. The first, or great Appalachian coal-field, 
extends from Pennsylvania to near Tuscaloosa, Alabama, and covers 
a surface of seventy thousand square miles, including the bed of an- 
thracite coal in Eastern Pennsylvania, which has an area of seven 
thousand square miles. The second, fifteen thousand square miles in 
extent, is in Central Michigan. The third stretches northward firom 
Kentucky, through Indiana and Illinois, to Bock River, and has an 
area of fifty thousand square miles. The fourth begins on the south, 
near Bed Biver, in Arkansas, and terminates northward in Iowa, 
having an area of fifty-seven thousand square miles. Coal-beds also 
exist on the Pacific Slope and in other regions. 

Vast quantities of salt cover the saline plains of the Great Inte- 
rior Basin, but the salt of commerce in the United States is derived 
from saline springs. Among the most productive of these are the 
salt springs of Syracuse, in New York, and those of Pennsylvania 
and Virginia. Salt springs occur in many localities, being found in 
Kentucky, Ohio, Utah, Colorado, New Mexico, and other parts of 
the country. 

17. The United States is rich both in the usefiil and the precious 
metals. Iron is very widely difiused throughout the country. Valu- 
able ores are found in the Northern States, and abundant and exten- 
sive beds occur in New York and Pennsylvania; and this metal is 
also found in various parts of the Bocky Mountain zone. But the 
immense deposits of Missouri exceed all others, both in their extent 
and purity, the iron forming whole mountains, as in the case of Pilot 
Knob and in that of the Iron Mountain. 



16. What is said of the distribution and extent of granite, sandstone, marble, 
and limestone? What respecting gems? Describe the coal and the coal-fields 
of the United States. What is said in regard to salt? 17. What is observed 



The copper region of Lake Superior probably surpasses in richness 
all others in the world. The metal is here found in a pure state, 
and in immense masses. A single sheet of copper was discovered in 
the Minnesota Mine, which was computed to weigh at leiust two hun- 
dred and fifty tons. Copper is also found in Tennessee, Michigan, 
California, and numerous other regions. It is very abundant in the 
latter State, which is said now to export yearly 10,000 tons of this 
metal. 

Immense deposits of lead occur in Missouri, Illinois, Iowa, and 
Wisconsin. It is also found in New York, Pennsylvania, Virginia, 
Oregon, and in many regions besides. Zinc occurs in New Jersey, 
Pennsylvania, Tennessee, Missouri, and other localities. 

Arsenic, cobalt, and antimony are found in Connecticut. Several 
quicksilver-mines of exceeding richness have been discovered in the 
Santa Clara Valley in California, which is the only region in the 
United States where this metal has hitherto been found. In 1866, 
more than half the whole production of the quicksilver-mines of the 
globe came from California. 

Silver occurs in small quantities in some of the Eastern States, and 
is also associated with the copper of the Lake Superior districts. But 
this precious metal is widely distributed throughout the great Western 
mountain-zone, being found, among other regions, in New Mexico, 
Arizona, California, Nevada, and Oregon. 

Gold occurs at intervals in a metalliferous belt which extends from 
Northern New England to Georgia, the southern portion being the 
most productive. In North Carolina the gold-fields extend over an 
area of one hundred square miles. But the most abundant deposits 
by far are found in the Bocky Mountain zone and the Pacific Slope; 
valuable mines having been discovered in Nevada, Colorado, New 
Mexico, Idaho, Oregon, and other localities, while the renowned gold- 
fields of California are the richest in the world. Gold was first dis- 
covered in this State in 1848, and its mines have produced within the 
space of eleven years, ending with 1866, no less than 1327 tons of 
gold, of the value of eight hundred millions of dollars. 

18. Physical Advantages. — ^The physical advantages of the 
United States are great and varied. Alike removed, with the excep- 
tion of Alaska, from the scorching heat of the torrid zone and the 
rigors of a polar clime, their well-watered plains and slopes, out- 
spread beneath a favoring sky, teem with the rich and numerous 
products of the soil. Noble rivers, piercing into the heart of the con- 
tinent, bear upon their waters the commodities of foreign lands, 
afford immense facilities for internal navigation, and likewise abun- 
dant means by which native products may be extensively exported. 
But vast as are the resources of the United States, they are yet but 
partially developed: many a fertile region awaits the hardy pioneer, 
and the present rich yield of their mines seems to be scarcely more 
than an indication of the treasures that are yet to be revealed. Nor 
must the &vorable position of this country on the globe be forgotten: 
situated with the Pacific on the west, and the Atlantic on the east, 
it bids fair, with its trans-continental railroads, and its merchant fleets 
on either ocean, to become the highroad of commerce between the 
rich provinces of Eastern Asia and the boundless enterprise and 
energies of the nations of Western Europe. No nation possesses a 
fairer domain than that of the American People. 

respecting the metals of this country ? Give an account of each of the useful 
metals. State what is said in respect of the distribution and extent of the 
precious metals. 18. What are the physical advantages of the United States 7 
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HEIGHTS OF THE PRINCIPAL MOUNTAINS, PEAKS, AND 

VOLCANOES IN THE WORLD. 



NORTH AliERIGA. 



Name. 



Height^ infut. 



Range. 



Country. 



Mount St. Ellas, V. 17,900 PadflcCoMt Alaaka. 

Popocatepetl, V. 17,720 Sierra Uadre Mexico. 

Mount Brown 16^000 Rocky British America. 

Mount Hooker 15,700. Rocky Britiah America. 

Sierra Nevada. 15,600 California. 

Iztaccihuatl, V. 15,300 Sierra Madre Mexico. 

Mount Fairweather U,700 Pacific Coast Alaska. 

Mount Hood, V 14,000 Cascade Oregon. 

Mount Shasta 14,000 Cascade California. 

Fremont's Peak 13,750 Rocky. Idaho. 

Mount St. Helena, V, 18,300 Cascade Washington. 

Long's Peak. 12,500 Rocky Colorado. 

Illaman, V. 12,066 Pacific Coast Alaska. 

WrangoU, V. 12,064 Pacific Coast Alaska. 

Pike's Peak 12,000 Rocky Colorado. 

Mount Rainier 12,000 Cascade Washington. 

Sierra Madre 12,000 Mexico. 

CitMto Mountaina 8,600 Haytian Range Hayti. 

Blue Mountains ; 8,184 Cold Ridge Jamaica. 

Sierra del Cobre 7,200 Cuba. 

Mount Bulkley 6,775 Alleghany. North Carolina. 

Mount Mitifhell 6,476 Alleghany North Carolina. 

Mount Washington 6,234 White New Hampahlre. 

Mount Marcy 6,500 Adirondack. New York. 

JoruUo, V 4,265 Mexico. 

Izalco, V. 4,000 Mexico. 

SOUTH AMERICA. 

Aconcagua^ F. 23,100 Andes Chili. 

TupuDgato, V. 22,016 Andes .?. Chili. 

Onalateiri 22,000 Andes Peru. 

Chimboraao, V. 21,420 Andee Ecuador. 

Sorata, V. 21,286 Andes Bolivia. 

IlUmani 21,140 Andes. Bolivia. 

Arequipa, V. 20,320 Andes. Peru. 

Cayambe, F. 19,333 Andes Ecuador. 

Cotopaxi, V. 19,000 Andes. Peru. 

St fiiartha. 19,000 Northern Coast U. S. of Colombia. 

Tolima 18,200 Andes. U. S. of Colombia. 

Maypu, F. 17,664 Andee ChiU. 

Bl Alter, F. 17,467 Andes. Chill. 

Potosi 16,160 Andes. Bolivia. 

Sangay, V. 16,138 Andes. Peru. 

Pichincha, F. 15,922 Andes. Peru. 

Jttfnoco M 8,400 Brazilian Coast Brazil. 

Rotaima 7,150 Parime Venezuela. 

Itambe 6,960 Brazilian Coast Brazil. 

Itacolumi. 6,700 Brazilian Coast Brazil. 

EUROPE. 

Elburus 17,776 Caucasus Russia. 

Mont Blanc 15,668 Alps France. 

Monte Rosa 15,223 Alps Itely. 

Mount Mnlahacen 11,668 Pyrenees Spain. 

Mount Maladette 11,468 Sierra Nevada Spain. 

Mount Etna, F. 10,874 Sicily. 

Mount Cavallo 10,154 Apennines. Itely. 

Mount Scardus 10,000 Balkan Turkey. 

Mount Ruska Poyana.. 9,912 Carpathian Austria. 

Mount Olympus 9,749 Pindus Turkey. 

Mount Haemus 8,874 Balkan Turkey. 

Mount Rotoudo 8,767 Corsica. 

Mount Sneehl&tteu 8,000 KiOlcn Norway. 

Mount Tatra 7,000 Carpathian Austria. 

Mount KoiOaskofski-Kamen 6,387 Ural Russia. 



Ben Cruachan 5,000. 

Veauvius, V. 3,947., 

Mount Snowdon 3,571.. 

(Irampian Hills 3,600. 

Carran Tual. 3,400. 

Sea Fell 3,166. 

Stromboli, V. 2,687. 



.Scotland. 

.Itely. 

.Wales. 

.Scotland. 

.Ireland. 

.England. 

.Lipari Isles. 



ASIA. 

Mount Everest 29,100 Himalaya India. 

Kunchii^junga 28,157 Himalaya India. 

Karakorum 27,820 Himalaya India. 

NandaDewi 24,000 HimaUya India. 

KooshPeak 20,000 Hindoo Koosh Afghanistan. 

Kuen LunPeak 20,000 KuenLun Thibet 

Ararat 17,210 Taurus Turkey. 

DomavendPeak 14,660 Elborz Persia. 

Mount Olympus 13,000 Taurus Turkey. 

Jobel-Makmel Peak 12,182 Lebanon Syria. 

Byelucha 11,000 Altei Siberia. 

Kentei Khan 11,000 Tangnou Siberia. 

Hochow, V. Thian Shan Soongu-ia. 

Peshan, F. Thian Shan Soongaria. 

Mount Hermon 10,000 Asia Minor Palestine. 

Dodabette 8,76U Qhauts Hindoostan. 

WiUuish Mount 8,000 Siberia. 

Mount Sinai 7,496 Arabia. 



Kilimanjaro 20,000. 

Kenia 20,000 

Rus Detschen Peak 15,986. 

Cameroons 14,000. 



AFRICA. 

Mountains of the Moon..West Coast. 

Mountains of the Moon-.West Coast. 

Abyssinia. 

Guinea System Lower Guinea. 

JebelTedla 13,000 Atlas Morocco. 

BfadHgascar System 12,000 Madagascar Island. 

Peak of Teneriffe, F. 12,000 Island Teneriffe. 

Mount Miltsin 11,400 Atlas Morocco. 

Snow Mountains 10,000 Cape System. Cape Colony. 

Peak of Pico 7,613 Island Azores. 

Kong 8,000 Soudan. 

OCEANICA. 

New Guinea Range 16,000 New Guinea. 

Singalang, F. 15,000 Sumatra. 

MaunaLoa, V. 13,760 Sandwich Islands. 

Semero Mount 13,000 Java. 

Mount CiK>k 12,200 New Zealand. 



Sumbou, V. 11,028. 

Mount Oteheite 10,250. 

Tomboro, F. 7,600., 

Mount Kosciusko 6,500. 

Mount Huraboldr 6,520. 

Mount Kllanea, V 4,000 



.Java. 

.Georirian Isles. 
.Sumbawa I. 
.Australia. 
.Tasmania. 
.Hawaii. 



THE PRINCIPAL RIVERS OF THE WORLD, THEIR SYST^EMS, 
LENGTHS, AREA OF BASIN, AND MOUTHS. 

ARCTIC SYSTEM. 

River. Length. Areao/Bcain. Mouth. 

Mackenzie 2,600 441,600 Arctic Ocean. 

Great Fish 900 Arctic Ocean. 

Coppermine 250 Arctic Ocean. 

Obe 2,500 924,800 Gulf of Obe. 

Yenisei 2,300 784,000 Yenisei Gulf. 

Lena 2,600 694,000 Arctic Ocean. 

KoUma 930 143,000 Arctic Ocean. 

Dwina 1,000 ^ 142,000 White Sea. 

Petchora 700 66,000 Petchora Gulf. 

Onega 260 White Sea. 

ATLANTIC SYSTEM. 

Saskatchawan and Nelson.. ...1,600 360,000 Hudson Bay. 

Churchill 974 74,000 Hudson Bay. 

St Lawrence 2,200 297,600 Gulf of St Lawrence, 

Susquehanna. 630 Chesapeake Bay. 

Mississippi. 4,100 982,400 Gulf of Mexico. 

Rio Grande 1,800 180,000 Gulf of Mexico. 

Magdalena. 828 72,000 Caribbean Sea. 

Orinoco 1,500 297,000 Atlantic Ocean. 

Amazon 3,600 1,612,000 Atlantic Ocean. 

Para and Tocan tins 1,300 388,000 Atlantic Ocean. 

San Francisco 1,550 187,200 Atlantic Ocean. 

La Plate 2,260 886^400 Atlantic Ocean. 

Vistula. 520 56,640 Gulf of Dantzic 

Oder 480 39,040 Baltic Sea. 

Elbe 684 41,860 North Sea. 

Weser 250 13,100 North Sea. 

Rhine 600f. 65,280 North Sea. 

Thames 215 66,000 North Sea. 



Seine 497. 

Loire 520. 

Tagus 640. 

Ebro- 420. 

Rhone 650. 



22,620 English Channel. 

33,940 Bay of Biscay. 

40,000 Atlantic Ocean. 

25,000 Mediterranean Sea. 

33,000 Mediterranean Sea. 

Danube .1,600 234,080 Black Sea. 

Dnieper 1,080 169,680 Black Sea. 

Don 960 168,420 Sea of Azof. 

Nile 3,600 620,200 Mediterranean Sea. 

Senegal 1,200 Atlantic Ocean. 

Niger 2,600 600,000 Gulf of Guinea. 

Congo 1,000 Atlantic Ocean. 

PACIFIC SYSTEM. 

Kwichpak 2,500 Norton Sound. 

Columbia. 1,200 194,000 Pacific Ocean. 

Colorado 1,100 170,000 Gulf of California. 

Amoor 2,200 682,800 Seaof Ochotok. 

Hoang-Ho 2,500 637,400 Eastern Sea. 

Yang-tse-Kiang. 3,000 647,800 Eastern Sea. 

Cambodia 2,000 216,000 China Sea. 

INDIAN SYSTEM. 

Euphrates 1,400 unitedly) Persian Gulf. 

Tigris 1,150 195,000/ Euphrates. 

Indus 1,700 312,000 Arabian Sea. 

Ganges 1,600 unitedly) Bay of Bengal. 

Brahmaputra 1,500 432,480/ Bay of Bengal. 

Irrawaddy 1,700 331,200 Bay of Bengiil. 

Zambezi 1,000 432,000 Mozambique Channel. 

Murray.. Indian Ocean. 

CONTINENTAL SYSTEMS. 

Humboldt 360 Humboldt L., Nevada. 

Volga 2,000 397,400 Caspian Sea. 

Ural 1,000 53,200 Caspian Sea. 

Sihon 900 unitedly ) Aral Sea. 

Amoo 800...., 431,900/ Aral Sea, 



ELEVATION OF SOME OP THE IMPORTANT 

PLATEAUS OR TABLE-LANDS OF THE 

WORLD. 

North Amxbica. 
Eastern Plateau of the Rocky Moun- 

teins 2,000 to 6,000 

From the Pecos to the Forks of 

the Nebraska 4,000 

El Llano Estacado.... 2,500 to 3,500 

Great Watem Plateau. 

Great Interior Basin 4,000 to 5,000 

Northern Plateau 3,000 to 4,000 

Southern Basin 3,000 to 7,567 

Mexican Plateaiu. 

Plateau of Toluca. 8,570 

Plateau of Anahuac 6,000 to 8,000 

Plateau of Tenochtitlan 7,470 

Plateau of Aclopan 6^460 

Plateau of Istla 8^20 

Omiral America. 

Plateau of Guatemala 6,000 

Plateau of Coete Rica. 6,000 

South Aioerioa. 

Plateau of Colombia 8,700 

Plateau of Popayan 5,760 

Plateau of Ecuador. 10,000 

Plateau of Peru and Bolivia 12,000 

Plateau of Brazil 3,200 

BimoPK. 
Plateau of the Spanish Peninsula....2,000 to 3,000 

Plateau of Auvergne, France 1.087 

Plateau of Bavaria 1,66:3 

Asia. 
Plateau of Asia Minor and Armenia. .2,800 to 8,280 
Plateau between the Black and Caspian Sea. .7,000 

Plateau of Arabia 6,000 to 8,000 

Plateau of Persia 2,000 to 3,500 

Plateau of Central Asia (Western Part) 3,000 

Plateau of Cobi 2,400 to 6,000 

Plateau of Thibet 12,000 to 17,000 

Plateau of Deccan 1,500 to 2,000 

Plateau of Mysore 4,000 to 6,000 

Africa. 

Abyssinian Plateau 7.000 to 8,000 

South African Plateau 2,400 to 5,000 



AREA, ELEVATION, AND DEPTH OF SOME 
OF THE PRINCIPAL LAKES IN THE 

WORLD. 

Area, Klcvktlon 

■qoare atioTe tbe Dcptb, 

miles. tea, feet. kei. 

Caspian Sea 145,000 ) f^ . . ^ very deep 

Ami Sea 301000 1 80 below. ^^^ ^^J 

Lake Superior 31,600 627 above. 900 

l^ke Michigan..... 23,150 696 do 900 

Lake Huron 23,100 555 

Lake Baikal 14,000.... 1,800 



do. ...1,800 

do. ...,over 600 
270 
600 



do. 
do. 
do. 



• ^^•••••a 



Lake Erie 7,800 .500 

Lake Onterio 6,900 200 

Lake Winnipeg.... 9,000 628 

Lake Ladoga. 6,190 

Lake Nicaragua... 3,500 130 do 

LakeTiticaca 4,000..12,847 do 

Great Salt Lake... 1,876.... 4,200 do. 

LakeNemi 2,709 

Dead Sea S20....1,298 below 700 

Sir-i-Kol 16,600 above 

Chapala, Mexico... 1,000.. ..7,000 do 

Lal(e Wuler, India 45...6,600 do 

Victoria Nyanza 3,306 do 

Albert Nyanza 2,720 do 



PRINCIPAL PLAINS OF THE WORLD. 

North America. 
Great Central Plain of North America. 
Atlantic Plain. 

South America. 
Llanos of the Orinoco. 
Silvas of the Amazon. 
Pampas of South America. 
Pacific Plain. 

Europe. 
Great Northern Plain of Europe. 
Southern Plain of Europe. 

Asia. 
Siberian Steppes and Plain. 
Lowlands of China. 
Plains of Farther India. 
Plain of Hindoosten. 
Lowland of Turan. 
Lowlands of Syria. 

Africa. 
The Sahara. The Central Plain of Africa. 
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PRONOUNCING VOCABULARY. 



In this Vocabulary, ah represents the sonnd of a in far ; ay, that of a in £ate ; &, a In feit ; aw, aw in law ; 6, e in met ; M, < in fit ; eh, « in berth ; I, < In pine; I, i in pin ; 
0,0 in mode; 6, o in not; 00, 00 in moon ; M, 00 in wood; 6w, ou; in throw ; dw, oirinnow; Q, uinpure; ft, u in run; gh,^inget; fi, ny in banyan ; ir,n in won't; 
Ih (italic), ih In then; th, (h in thin; v, prolonged sound of u in thus; 0, almost like e in her; tl, the French u, and (German a, a sound between that of ee and of 00; 
NG, the French nasal sound, somewhat like that of ng sounded through the nose. The last three sounds can be properly communicated only by an oral instructor. 



Abyssinia, ab-is-sin'e-ah. 
Acaray, ah-kdh-rl'. 
Aclopan, ahk-lo-pahn'. 
Aconci^pia, ab-kon-kah'gwah. 
Adansonia, ad-an-so'ne-ali. 
Adelsberg, ah'dela-bStg. 
Adelung, ah'deh-ldOng. 
Adirondack, ad-e-ron'dak. 
Aeronaut, ay'er-o-nawt. 
Agassiz, a^&-Bee, or A-gass'iz. 
Aguachapa, ah-gwi^-chah'pah. 
Agulhas, ah-g^ool'yahs. 
Air, ah-eer'. 
Alasclscl, ah-lah-sis'ke. 
Ala Tagh, ahOah tahg. 
Albinos, &l-bi'noze. 
Aleutian, ah-loo'she-an. 
Alleghany, &l-le-gay'ne. 
Almaden, ahl-mah-£Pken'. 
Aloes, al'oze. 
Altai, ahl-tr. 

Altamaha, awl-tah-mah-haw'. 
Alt3m Kool, ahl-tin' kool. 
Aluminum, ft-loo'me-num. 
Anahuac, ah-nah-wahk'. 
Andaman, an-dA-man'. 
Anemone, &-nem'o-ne. 
Anthelia, ant-heel'yah. 
Antigua, ahn-te'gah. 
Appalachian, ap-pft-lay'che-an. 
Apteryx, ap'ter-iks. 
Apure, ah-poo'ray. 
Apurimac, ah-poo-re-mahk'. 
Aqueous, ay'kwe-us. 
Aquila, ah'kwe-lah. 
Arabic, Ar'&>bik. 
Arago, ftr'fi-go. 
Ararat, ftr'ft-rat. 
Aras, ah-rahs'. 

Aravttlli, ar-ft-vulle. 

Archipelago, ar-ke-pel'&-go. 

Armadillo, ar-mA-dlllo. 

Artesian, ar-teez'yan. 

Artois, ar-twah'. 

Ascidlan, as-sid'e-an. 

Assam, ahs-sahm'. 

Assyrians, as-slr'e-anz. 

Astrakhan, ahs-trah-kahn'. 

Astrapees, as-tray'pe-e. 

Atacama, ah-tah-kah'mah. 

Atchafiilaya, atch-&-f&-lI'ah. 

Athabasca, ath-A-basHiah. 

AtoU, tt-t^r. 

Audubon, aw'doo-bon. 

Aurochs, aw'rocks. 

Aurora BoreaUs, aw-ro'rah bo- 
re-aylis. 

Auvergne, 6-vairfi'. 

Avalanche, av-A-lansh'. 



Bache, baitch. 

Bagnes, ball. 

Bahr As'sel. 

Baikal, bllcahl. 

Bakou, bah-koo'. 

Balcash, bahl-kahsh'. 

Bald YOkul, bahlt yd'kuL 

Ball, bahae. 

Banca, bang^ah. 

Banian, ban'yan, or ban-yan'. 

Baobab, bay'o-bab. 

Baraba, bah-rah-bah'. 

Basaltic, b&-sawrtik. 

Basques, basks. 

Batrachians, bA-tray'ke-ans. 

Bechnanas, bet-choo-ah'naz. 

Belleisle, bel-lUe'. 

Beluga, be-loo'gah. 

Ben*Gruachan, ben-kroo^en. 

Bengal, ben-gawr. 

Beni, bay-ne'. 

Benzoin, ben-zoyn'. 



Beryl, bftr'll. 
Betel, be't'L 
Bilin, be-leen'. 
Bimana, bi-may'nah. 
Bison, bl'son. 

Blumenbach, bloo'men-bahk. 
Bogota, bo-go-tah'. 
Bolivia, bo-liv'e-ah. 
Bonifacio, bo-ne-fah'cha 
Bonin-Sima, bo-neen-se'mah. 
Bonpland, bOivG-plOirG'. 
Bootan, boo-tahn'. 
Bomou, bor-noo*. [trah. 

Brahmaputra, brah-mah-poo'- 
Brahminism, brah'min-izm. 
Buddhism, bood'izm. 
Buenos Ayres, bo'nos ay'riz. 
Bueras, bway-rah'. 
Burckhardt, burkliart. 
Bushlre, boo-sheer'. 

C. 

Cabul, kah-booV. 

Cacao, k&-kay'o. 

Calcareous, kftl-kay're-us. 

Calcium, kfll'se-um. 

Callao, kahl-lah'o, or kahl-yah'o. 

Camellia Japonica, k&-meryah 

Jft-pon'e-kah. 
Campagna, kahm-pahn'yah. 
Canaveral, k&-nav'er-al. 
Calion, kahn-yOwn'. 
Cantabrian, kan-taynt>re-an. 
Caoutchouc, koo'chook. 
Capellan, kah-pel-lahn'. 
Capsicum, kap'se-kum. 
Caraccas, kft-raklcas. 
Caribs, kftr'ibz. 
Camivora, kar-nlVo-rah. 
Carran Tual, kar'ran too'al. 
Carthago, kar-tah'go. 
Casiquiare, kah-se-ke-ah'ray. 
Cassava, kas's&-vah. 
Cassowary, kas'so- way-re. 
Caucasian^ kaw-kay'she-an. 
Caucasus, kaw'kA-sus. 
Caxamarca, kah-hah-mar^ah. 
Centrifugal, sen-trif 'yoo-gal. 
Cetcusea, se-tay'she-ah. 
Ceuta, soo'tah. 
C^vennes, say-ven'. 
Cevero Vostochnoi, say-vay'ro 

vos-tok'noy. 
Chagos, chah'gooe. 
Chalcedony, k&l-sed'o-ne. 
Chalybeate, k&l-lib'e-ate. 
Chamois, shft-moy'. 
Chamouni, shah-moo-ne'. 
Chandeleur, shan-deh-loor'. 
Chapala, chah-pahlah. 
Chapelle-aux-Planohes, shah- 

peir-0-pWNsh'. 
Charlemagne, shar-leh-mayn'. 
Charybdis, ka-rib'diss. 
Chasms, kasms. 
Cheduba, che-doo'bah. 
Cheiroptera, kl-rop'te-rah. 
Chelonians, ke-lo'ne-ans. 
Cheltenham, chelt'nfim. 
Cherokees, ch^r-ro-keez'. 
Cberrapongi, ch^r-rah-pon-Jee'. 
Chignecto, shig-nek'to. 
Chihuahua, che-wah'wah. 
Chili, chine. 

Chlmborazo, chim-bo-rah'zo. 
Chimpanzee, chim-pan'ze. 
Chittagong, chit-tah-gong'. 
Chladni, klahd'nee. 
Chlorine, klo'rln. 
Choco, cho'ko. 
Chota, cho'tah. 
Cibcto, se-bah'o. 
Cinchona, sin-ko'nah. 
Circassians, sir-kash'yanz. 



Cirrus, slr'rus. 
Cleopatra, kle-o-pat'trah. 
Cobra di Capello, ko^rah de 
Coca, kolLah. [kah-pello. 

Cochineal, kotch'e-neel. 
Cocoa-Palm, kolco-pahm'. 
Com'orin. 

Concepcion, kon-sei>-se-Own'. 
Conchas, kon'chas. 
Copernicus, ko-pcr'ne-kus. 
Copiapo, ko-pe-ah-po'. 
Coringa, ko-ring'gah. 
Corona, ko-ro'nah. 
Costa Rica, kos'tah re^kah. 
Cotidal, ko-tl'dal. 
Cotopaxi, ko-to-pax'e. 
Creuzot, kruh-ziV. 
Crlba, kreTjah. 
Crosthwaite, kross'thwalt. 
Cryptogamia, krip-to^ay'me-ah. 
Cumana, koo-mah-nah'. 
Cumulus, kO'ma-lfis. 
Cursores, kur-so'reez. 
Cuvier, k(i-ve-ay', or ktl've-er. 
Cuzco, kooslco. 
Cyclades, siklA-deez. 
Cyclones, silclOnes. 
Cyclopean, si-klo'pe-an. 



Dariel, dah-re-el'. 
Daurian, dah-oo're-an. 
Deccan, dek'kan. 
Deinotherium, dX-no-the're-um. 
Del Cane, del kah'nay. 
Demavend, dem-ah-vend'. 
Demerara, dem-er-ah'rah. 
Desaguadero, dSs-ah-gwah- 

ihAyro. 
De Saussure, deh-so-soor'. 
Des Bois, day-bwah'. [zel'. 

Des Demoiselles, day dem-wah- 
Despoblado, des-po-blah'do. 
Dhole, dole. 

Digitigrades, dijlt-e-graids. 
Dlsa grandiflora, di'sah gran-dl- 

flo'rah. 
Djebel Shomer, Jeb'el sho'mer^ 
Dnieper, ne'per. 
Dniester, nees'ter. 
Dolomieu, do-lo-me-yuh'. 
Dovrefleld, do-vreh-fe-eld'. 
Dranse, drahn'seh. 
Dromedary, drum'e-der-e. 
Drontheim, dronfhlme. 
Dugong, doo-gong'. 
Dumont d'UrviUe, dii-mONg' 

door-veel'. 
Dunsthohle, dddnsfho-leh. 
Dureas, doo-ray-ah'. 
Dwlna, dwi'nah, or dwe'nah. 



Echinus, e-ki'nus. 

Ecuador, ek-wah-dore'. 

Edentata, e-den-tay'tah. 

Ehrenberg, ay'ren-bfirg. 

El Altar, el ahl-tar'. 

Elborz, el-borz'. 

Elburus, el'boo-roooe. 

EI Oran Chaco, el grahn chahlco. 

Ellipsoid, el-lip'soyd. 

El Llano Estacado, el Pyah'no 

Emu, e'mew. [es-tah-kah'do. 

Endogens, en'do-Jenz. 

Entre RIos, en'tray re'oce. 

Erebus, ^r'e-bus. 

Esquimaux, eslse-mo. 

Etesian, e-teez'yan. 

Ethnol'ogy. 

Euphrates, yoo-fi«,y'teez. 

European, yoo-ro-pe'an. 

Everest, ev'er-est. 

Ebcogens, ex'o-Jenz. 



Fahrenheit, fftr'en-hite. 
Falkland, £awkland. 
Faroe, fay'ro, or fEJi'ro-eh. 
Fata .Morgana, liEih'tah mor- 

gah'nah. 
Fayal, f I-ahl'. 
Fetichism, fet'e-sliism. 
Florida (Mexico), flo-re'2^kah. 
Florida (U.a), fl6r'I-dah. 
Fluorine, floo'o-rin. 
Fossiliferous, fos-sil-lif'e-rus. 
Foucault, foo-ko'. 
Foulahs, foolaz. 
Foumel, foor-nel'. 
Frederickshall, fred'er-iks-hahl. 
Fuegians, fu-e'Jana 
Fungi, fun'Jl. 

O. 

Gaelic, gay'llk. 
Gailenreuth, ghilen-roit. 
Galapagos, gah-lah'pah-gooe, or 

gftl-lA-pay'gus. 
Galeopithecus, gftl-e-o-pl-the'- 

kus. 
Gallas, gahllahz. 
Galveston, g&rves-ttin. 
Garonne, gah-ronn'. 
Gtey-Lussac, gay-lQs-sahk'. 
Gennao, jen-nah'o. 
Gtenoa, Jen'o-ah. 
Geral, zhay-rahl'. 
Gesecke, gay-zek'eh. 
Getroz, zheh-trOz'. 
Cteyser, ghi'ser. 
Ghauts, gawtz. 
GheHaers. 
Gila, he'lah. 
Gilolo, he-lolo. 
Giraffe, Je-raf . 

Glacier, glay'seer, or glas'e-er. 
Gneiss, nice. 
Golconda, gol-kon'dah. 
Grallatores, gral-lft-to'reez. 
Greenwich, grin'^. 
Grenelle, greh-nel'. 
Grisons, gre-zOwNG'. 
GrudSitz, groo-day'itz. 
Guadeloupe, gaw-d&-loop'. 
Oualateirl, gwah-lah-tay-e-re'. 
Guanaco, gwah-nahHEo; 
Guanaxuato, gwah-nah-hwah'to 
Guardaftii, gwiJir-dah-fwee'. 
Guatemala, gaw-te-mahlah, or 

gwah-tay-mahlah. 
Guiana, ghe-ah'nah. 
Gymnotus electrlcus, Jim-notus 

e-lek'tre-kus. 



Hcemtu, he'mus. 
Halos, hay^oze. 
Han-Hal, hahn-hl\ 
Harmattan, har-mat'tan. 
Hartz, harts. 
Hasheesh, hash'eesh. 
Hawaii, hah-wl'e. 
HayU, hay'te. 
Hebrides, heb'rld-eez. 
Herat, her-aht^ 
Herault, ay-ro'. 
Herbivorous, her-blv'o-ms. 
Herschel, her'shel. 
Hierapolis, hi-e-rap'o-lls. 
Himalaya, him-awre-ah, or 

him-ah-irah. 
Hin'doo Koosh. 
Hlnter Rhin, hin'ter-rln. 
Hippopotamus, hip-po-pot'ft- 
Hoang-Ho, ho-ang-ho'. [mus. 
Hochow, ho-chOw*. 
Hogoleu, ho-go-lTJh'. 
Holywell, h6re-wel. 



Honda, Own'dah. 

Hoth'am. 

Houssan, hdw-sahn'. 

Huancavelica, wahn-kah-vay- 

leOcah. 
Huanti^aya, wahn-tah-hl'ah. 
Hungary, hung'gO-re. 
Hnzareh, huz'ah-reh. 
Hyderabad, hi-der-ah-bahd'. 
Hygrometer, hi-grom'S-ter. 

I. 

Ichthyosaurus, ik-the-o*«aw'ms. 
Icononza, e-ko-non'zah. 
Igneous, Ig'ne-us. 
Ignis-Fatuus, ig'nis fat'yoo-us. 
Iguanodon, e-gwah'no-don. 
niimani, eel-ye-mah'ne. 
Inftisoria, in-fOL-so're-ah. 
Insectivora^ in-sek-tlv'o-rah. 
Insessores, In-ses-so'reez. 
In-Shan, in-shahn'. 
Ipecacuanha, ip-e-kak-yoo«n'ah 
Irrawaddy, Ir-rah-wod'de. 
Irtysh, Ir-Ush'. 
Ishim, ish-eem'. 
Isothermal, l-so-ther'mal. 
Issl Kul, iss-e-koor. 
Istla, eestlah. 
Itabira, e-tah-be'rah. 
Itacolnmi, e-tah-ko-loo-me'. 
Itambe, e-tahm'bay. 
Itasca, l-tasOcah. [hwaht'l'. 

Iztaccihuatl, ees-tahk-se- 

jr. 

Jaguar, Jag-yoo-ar'. 
Jalapa, hah-lah'pah. 
Jan Mayen, yahn-mren. 
Jebel Tedla, jeb'el tedOah. 
Jorullo, ho-rool'yo. 
Jungfirau, y06nk'ft6w. 
Juruoco, zhoo-roo-olso. 



Kabyles, kah'beelz. 
Kaemtz, kemts. 
Kalmudu, k&rmuks. 
Kamtschatka, kahm-chahtluih. 
Kanawha, kft-naw'wah. 
Karatau, kah-rah-taw'. 
Kaseem, kah-seem'. 
Katahdin, kft-tah'din. 
Kenla, ke'ne-ah. 
Kentel-Khan, ken-tay-kahn'. 
Kerguelen, kerg'e-len, or k6r- 

gay-loNG'. 
Khamsin, kam'sin. [lab. 

Khinghan-Oula, king-gahn-00'- 
Kianghan, ke-ahng-gahn'. 
Kilauea, ke-l<iw-ay'ah. 
Kilimanjaro, kil-e-mahn-Jah-ro'. 
Kidlen, ke-Olen. 
Kirgnls, kXr-gheez'. 
Klamath, klahm'at. 
Kodiak, ko'de-ak. 
Konjaskofski-Kamen, kon-yah- 

skof 'ske kah'men. 
Kosciusko, kos-se-us'ko. 
Kuen Lun, kwen-Ioon'. 
Kuloch, koolok. 
Kur, koor. 

Kurdistan, koor-dis-tahn'. 
Kurile, koo'ril. 
Kuro Siwo, koo'ro-se'wo. 
Kuttenberg, kut'ten-berg. 



Laccadive, lahk'a-dlve. 
La Chine, lah-sheen'. 
Ladoga, lahd'o-gah. 
La Merced, lah m6r»sed'. 
Langfield, lahnk-fe-eld'. 
La Paz, lah-pahs'. 

163 



164 



PRONOUNCING VOCABULARY. 



1 



La Plata, lah-plah'tah. 

Leeuwin, le'wln. 

Le Maire, leh-mair'. 

Le'mur, [dron. 

Lepidodendron, lep-e-do-den'- 

Levant, le-vant'. 

Lichens, lllcenz. 

Uchtensteln, llk'ten-stine. 

Lima, le'mah. 

Linneeus, lln-ne'us. 

Liparl, lip'ah-re. 

Lithuania, llth-oo-ay'ne*ah. 

Llaim-binn, Tylm-bin'. 

Llama, lah'mah. 

Llanos, I'yah'noce. 

Logodoen, log-o-do'en. 

Loo-Choo'. 

Loorgootha, loor-goothah. 

Lupata, loo-pah'tah. 

Laxan, loo-hahn^ 

Maca, mah-kah'. 
Macao, mah-kdw'. 
Macquarie, mak-kwor're. 
Madeira, mah-de'rah. 
Maelstrom, mayrstnim. 
Magellan, mah-Jellan. 
Magyars, mod-yorz'. [war', 

Mahableshwur, mah-hah-blesh- 
MahrattarS, mah-rat'taz. 
Malacca, mA-lak'kah. 
Malachite, raara-kite. 
Maladetta, mah-Jah-det'tah. 
Malay, mft-lay'. 
Maldive, mal'dive. 
Malpais, mahl-pIce^ 
Malte Brun, mawlt-brun', or 

mahl'teh-bruN'. 
Malwa, mawl'wah. 
Mammalia, mam-mayle-ah. 
Mamore, mah-mo-ray'. 
Manasarowar, mah-nah-sah-ro- 

wahr'. 
Manatidce, m&-nat'e-de. 
Manco Capac, mahn'ko kah- 

•pahk'. 
Mandloc, man'de-ok. 
Manganese, mang-gft-neez'. 
Mantchoorla, man-choo're-ah. 
Maracaybo, mah-rah-klTx). 
Maranham, mar-an-ham'. 
Marmora, mar'mo-rah. 
Marquesas, mar-kay'sahs. 
Marsupialla, mar-soo-pe-ayle-ah 
Martinique, mar-tin-eek'. 
Massuah, mahs'soo-ah. 
Matagorda, mat-ft-gor'dah. 
Mat6, mah-tay'. 
Matto Grosso, maht'to gros'so. 
Mauna Loa, mdw'nah lo'ali. 
Maurltia, maw-rish'e-ah. 
Mauritius, maw-rlsh'e-us. 
Maypu, ml-poo'. 
Medina, me-de'nah. 
M^alosaurus, meg-A-lo-saw'ms. 
Megatherium, meg-A^the're-um. 
Meinam, may-e-nahm'. 
Mendocino, men-do-se'no. 
Mer de Glace, mair-deh-glahss'. 
Mesopotamia, mes-o-po-tay'- 

me-ah. 
Metamorphic, met-ft-mor'flk. 
Meteorite, me'te-o-rite. 
Meteorology, me-te-o-rol'o-Je. 
Meyen, mi'en. 
Michigan, mlsh'e-gan. 
Mikra Kameni, mlk'rah kah- 

may'ne. 
Minnehaha, mln-ne-hahliah. 
Mirage, me-rahzh'. 
Mistral, mees'trawl. 
Mocambe, mo-kahm'bay. 
MoHusk. 
Mongol, mon'gol. 
Mongolian, mon-gole-an. 
Monotremata, mon-o-trem'fl- 
Monsoon, mon-soon'. [tah. 

Mont Blanc, mdNG-bldNG'. 
Monte Furca, mon'tay foor^ah, 
Monterey, mon-tay-ray'. 
Monte Rosa, mon'tay ro'sah. 
Monte Rotondo, mon'tay ro- 

ton'do. 
Moraines, mo-raynz'. 



Mosko^, mos'ko-oh. [yo. 

Mosyoatunyo, mos-yo-ah-toon'- 
Moi^gur, moodj-gur'. 
Moussim, moo'sim. 
Mozambique, mo-zam-beek'. 
Mulahacen, moo-lah-ah-then\ 
Mttller, meei'er. 
Mylodon, mil'o-don. 
Mysore, ml-sore'. 

IV. 

Nahrel Leben, nar-el-lay-ben'. 
Nanda Dewl, nahn'dah day've. 
Naphtha, naf thah. 
Narwhal, nar'wal. 
Natatores, nay-t&-to'reez. [ne. 
Nea Kameni, nay'ah kah-may'- 
Neb6r el Fdar, nay-b^r' el foo-ar'. 
Nedi^ed, ned'Jed. 
Neilgherries, neel-ghSr'reez. 
Nemi, nay'me. 
Nepaul, ne-pawl'. 
Nevada de Huila, nay-vah'dah 

day welah. 
Nicaragua, nik-ah-rah'gwah. 
Nicobar, nik'o-bar. 
Nicot, ne-ko'. 
Niemen, ne'men. 
Niger, ni'jer. 
Niti, nee'te. 
Nitrogen, ni'tro-Jen. 
Notre Dame, nOt'r-dahm'. 
Nueces, nway'sfes. 
Nummulites, num'mO-lites. 
Nummulitic, num-ma-Iit'ik. 
Nunnivack, noo-ne-vahk'. 
Nyanza, n'yohn'zah. 
Nyassi, n'yahs'se. 
Ny6e, nii'o-eh. 

O. 

Oases, o'ft-seez, or o-ay'seez. 
Ooxaca, wah-hahlcah. 
Oberstein, olber-stine. 
Obi, o'be. 

Obsidian, ob-sid'e-an. 
Ochotsk, o-kotsk'. 
Ogeechee, o-ghe'che. 
Ohlsen, ole'sen. 
Ola&en, olahf-sen. 
Olosenga, o-lo-seng'gah. 
Oneida, o-nl'dah. 
Oolites, o'o-Utes. 
Ophidians, o-fld'e-ans. 
Oppido, op'pe-do. 
Orchids, or^idz. 
Orchilla, or-kil'lah. 
O'Shaughnessy, o-shaw'nes-se. 
Osteolopis, os-te-o-lo'pis. 
Ostia, os'te-ah. 



Pacaraima, pah-kah-ri'mah. 
Pachydermata,pak-e-der'ma-tah 
Paderbom, pah'der-bom. 
Padre, pah 'dray. [may'ne. 

Palaia Kameni, pah-lay'ah kah- 
Palatinate, pft-lat'e-nate. 
Palgrave, pawl'grave. 
Pallah, p&riah. 
Pamir, pah-meer'. 
Pamlico, pam'le-ko. 
Pamperos, pahm-pay'roce. 
Panama, pahn-ah-mah'. 
Pandanus, pan-dan'us. 
Pantellaria, pahn-tel-lah-re'ah. 
Papua, pap^oo-ah. 
Paramaribo, par-&-mAr'e-bo. 
Parana, pah-rah-nah'. 
Paraselenop, pAr-fl-se-le'ne. 
Parhelia, par-heeryah. 
Parime, pah-re'may. 
Paros, pay'ros, or pah'ros. 
Passamaquoddy, pda-aA-mA- 
Pecos, payTcoce. [kwod'de. 

Pedratallagalla, ped'rah-tahl- 
Pele, paylay. [lah-gahHah. 

Penrhyn, pen'rin. 
Pentelicusj pen-tel'e-kus. 
Peshan, pay-shahn'. [ah. 

Phanerogamia, lan-er-o-gay'me- 
Phosphorus, fos'fo-rus. 
Pilares, pe-lah'r6s. [me'i. 

Pisces Bartlmei, pis'seez bar-tl- 
Plantigrades, plan'te-graids. 



Plateau, plah-to'. 

Platinum, plat'e-num. 

Platypus, plat'e-pus. 

Plesiosaurus, ple-se-o-saw'rus. 

Poeppig, pep-pig. 

Pollstina, po-lis-te'nah. 

Polynesia, pol-e-ne'she-ah. 

Polyi)s, pol'ips. 

Pompeii, pom-i>ay'ee. 

Popayan, i)o-p!-ahn'. [petT. 

Popocatepetl, po-po-kah-tay- 

Porphyritlc, por-fe-rit'ik. 

Porphyry, por'fe-re. 

Potosl, po-to-se'. 

PouiUet, poo-yay'. 

Prairies, pray'reez. 

Pro'teus. 

Protococcus Nivalis, pro-to- 

kok'kus nl-vay^s. 
Trypety prip'et. 
Pterodactyl, t6r-o-dak'til. 
Puebla, pweblah. 
Puget, ptl'Jet. [chay. 

Pumachanche, poo-mah-chahn'- 
Pumice, pum'lss. 
Puna, poo'nah. 
Punjaub, pun-Jawb'. 
Purace, poo-rah-say'. 
Puszta, poofis'tdh. 
Puzzuoli, poot-soo-oTle. 
Pyrenees, plr'en-eez. 
Pyrmont, peer'mont. 
Pythagoras, pl-thag'o-ras. 

Quadrumana, kwad-roo'mA-zulh 
Quercitron, kwer'slt-ron. 
Quito, ke'to. 



Radiates, ray'de-ates. 
Ramree, ram-re'. 
Raptores, rap-to'reez. [ganz. 
Raratongans, rah-rah-tong'- 
Rasores, rft-so'reez. 
Reggio, red'Jo. 
Reikianaes, rilce-ah-ness. 
Rewan, ray-wahn'. 
Rhinoceros, ri-nos'e-ros. 
Rhododendron, ro-do-den'dron. 
Richelieu, re-sheh-lft'. 
Riobamba, re-o-bahm'bah. 
Rio Vlrgen, re'o veerlien. 
Rodentia, ro-den'she-ah. 
Roraima, ro-rl'mah. [nah. 

Rotomahana, ro-to-mah-hah'- 
Ruminantla, roo-me-nan'she-ah. 
Rus Detschen, roos det'shen. 
Ruska Poyana, roos'kah po- 
yah'nah. 

@. 

Saguenay, sahg-e-nay'. 
Sahara, sah-hay'rah, or sahHiah- 

rah. [meth'. 

Sala-y-Gomez, sahlah e go- 
SaltiUo, sahl-teel'yo. 
Samen, sah'men. 
Samoledes, sam-oy-edz'. 
San Diego, sahn-de-ay'go. 
Sangar, sahn-gar'. 
Sangay, sahn-ghl'. 
San Joaquin, sahn ho-ah-keen'. 
San Joa6, sahn ho-say'. 
Santa Barbcu-a, sahn'tah bar'- 

bah-rah. 
Santa Maria, sahn'tah mah-re'- 
Santorini, sahn-to-re'ne. [ah. 
Sar'do-Cor'slcan. 
Saskatchawan, sas-katch'A-wdn. 
Satpoora, saht-poo'rah. 
Sault, 86. 

Saurlans, saw're-ans. 
Sea Fell, skaw'fel. [an. 

Sciuidinavlan, skan-de-nay've- 
Scansores, skan-so'rees. 
Schams, shahms. 
Schttbler, shCebler. 
Sciacca, shahk'kah. 
Scythians, si^'e-anz. 
Semitic, se-mit'ik. [tarn'. 

Serlngapatam, ser-ing-gA-pft- 
Shamo, shah'mo. 
Slam, si-am'. [kah. 

Sierra Blanca, se-^r'rah blang'- 



Slerra del Cobre, se-f^r'rah del 

ko'bray. 
Sierra Leone, se-fir'rah le-o'ne. 
Sierra Madre, se-dr'rah mah'- 

^ray. [ray'nah. 

Sierra Morena, se-dr'rah mo- 
Sierra Nevada, se-fir'rah nay- 

vah'dah. 
Slglllaria, sij-il-lay're-ah. 
Slhon, sl-hoon'. 
Silesia, si-le'she-ah. 
Sillclons, se-lish'us. 
Silicum, sil'e-kum. 
Sll'vas. 

Slmoda, se-mo'dah. 
Simoom, se-moom'. 
Slr-i-Kol, slr-e-kol'. 
Sirocco, se-rok'ko. 
Sitka, slfkah. [kMl. 

Skaptar J<)kul, skahp'tar yb'- 
Slavonic, sl&-von'lk. 
Sneeh&tten, snay'het-ton. 
Solanaceee, so-lah-nay'she-ec. 
Solano, so-lah'no. 
Solfatara, sol-£ah-tah'rah. 
Sorata, so-rah'tah. 
Sorghum, sorg'um. 
Soudan, soo-dahn'. 
Souffri^re, soo-fre-air'. 
Spa, spaw. 
Spinelle, spe-nel'. 
Stalactite, stA-lak'tlte. 
Stalagmite, st&'lag'mite. 
Stanovoi, stah-no-voy'. 
St. Croix, sent-kroy'. 
Steinbok, steen'bok. 
Steppes, steps. 
St. Gothard, sent gofhart. 
Strata, stray'tah. 
Stratus, stray'tfta 
Stromboli, strom'bo-le. 
St. Roque, sent roke, or n/kay. 
Suadlva, soo-ah-de'viah. 
Sudetic, soo-det'ik. 
Suliman, soo-le-mahn'. 
Sumach, soo'mak. 
Sumbawa, soom-baw'wab. 
Sumburgh, sum^btkr-rfth. 
Summa Paz, soom'mah pahz. 
Sutlege, sutl6J. 
Swansea, swon'se. 
Syenite, sl'en-ite. 
Syriac, sir'e-ak. 

T. 

Tacazze, tah-kaht'say. 
Tahiti, tah-he'te. 
Tamchl-Boulac, tahm-che-boo- 

lahk'. 
Tanganyika, tahn-gahn-ye'kah. 
Tangnou, tahng-noo'. . 
Tapallng, tah-pah-llng'. 
Tapioca, tap-e-o'kah. 
Tarata, tah-rahtah. 
Tarbagatai, tar-bah-gah-tX'. 
TariCa, tah-re'fiLh. 
Tatra, tali'trah. 
Tau, tOw. 

Tchad, chahd. [pek'. 

Tehuantepec, tay-wahn-tay- 
Temblores, tem-blo'res. 
Tenasserim, ten-as'seh-rlm. 
TenerifTe, ten-er-ilT. 
TenochUtlan, tay-nok-tit-lahn'. 
Tequendama, tay-ken-dah'mah. 
Terek, tay-rek'. 
Terra del Fuego, tSr'rah del foo- 

ay'go. 
Terremotos, tfir-ray-mo'toce. 
Tertiary, ter'she-ft-re, 
Teutonic, too-ton'ik. 
Thames, temz. 
Thian Shan, te-ahn'shahn. 
Thibet, tlb'et. 
Thorn, torn. 
TibbooB, tib-booz'. 
Tibesty, te-bes-te'. 
Tierras Calientes, te-fir'ras kahl- 

yen't^s. 
Tierras Frias, te-fir'ras fre'as. 
Tierras Templadas, te-frr'ras 

tem-plah'das. 
Ti'grls. 

Titicaca, te-te-kah'kah. 
Tocantins, to-kahn-teens'. 



Tolima, to-le'mah. 
Toluca, to-loolcah. 
Tomboro, tom-bo'ro. 
Torghiitten, torg'het-ten. 
Torre del Greco, torray del 

gray'ko. 
Torricelll, tor-re-«el1e. 
Toucans, too<1cans. 
Travertine, trav'er-tln* 
Trieste, tre-est'. 
Trilobite, trilo-blte. 
Tripoli, trip'o-le. 
Tristan d'Acunha, trees-tahn' 

dah-koon'yah. [ahiki. 

Trivanderam, tre-vahn'der- 
Tschudi, tshoo'de. 
Tsetse, tset'seh. 
Tbien-Tung, tse-en-tung'. 
Tufa, t&'fah. 
Tulza, tul'zah. 
Tunca, tunglEah. 
Tundra, toon'drah. [g^irEdi. 

Tunguragua, toong-go-nUi'' 
Tungaslans, toong-goo'se-anz. 
Turbaco, toor-bah'ko. 
Typhoons, ti-foonz'. 

TJ. 

Ucayale, oo-kl-ahlay. 
Udskol, ood-skoy'. 
Ugros, hu'gr<)8. 
Uleaborg, oo'lay-o-borg. 
Ullah Bund, ulOah-bund'. 
Umbagog, um-bay'gog. 
Unimiyah, oo-roo-me'yah. 

Valais, vah-lay'. [nay'ah. 

Val C^lanea, vahl kah-lah- 
Valdai, vahl-dr. 
Valparaiso, vahl-pah-rl'so. 
Vasco da Gama, vahs'ko dali 

gah'mah. 
Vasco Nufiez de Balboa, vahslLo 

noon'yeth day bahl-bo'ah. 
Vellno, vay-le'no. 
Venezuela, ven-ez-welab. 
Vent de bise, vdNG-deh-bees'. 
Vera^^a, vay-rah'gwah. 
Via Mala, ve'ah mahlab. 
Victoria Regia, vlk-to're-ah re'- 

Je-ah. 
Vicufia, ve-koon'yah. 
Vlgnone, veen-yo'nay. 
Villul, ve-le-oo'e. 
Vlndhya, vlnd'yah. 
Vistula, vis'tu-lah. 
Vosges, vOzh. 
Vnlcanos, vool-kah'noce. 

Wabash, wawliash. 
Walferdin, wahl-falr-deen'. 
Wasatch, wah-satch'. 
Wieliczka, v*yay-lltch'kah. 
Wiyuish, ve-le-oo'lsh. 
Winnip^, win'ne-p^. 
Wlnnipiseogee, win-ne-pe-fiok'e. 
Woad, wOde. 
Wold, woald. 
Wot'chlsh. 
Wrangell, vrahng'el. 
Wul'er. 



Tablonol, yah-blo-noy'. 

Yakoutsk, yah-kootsk'. 

Tangling'. 

Yang-tse-Kiang, yahng-tae-ke- 

ahng'. 
Yazldees, yahz-e-deez'. 
Ybera, e-bay'rah. 
Yosemite, yo-sem'e-te. 
Youcon, yoo-kOwn'. 

SE. 

Zagros, zah'groce. 

Zaire, zah-eer'. 

Zambezi, zahm-bay'ze. 

Zoolitlc, zo-o-lit'lk. 

Zoology, zo-ol'o-je. 

Zoon, zo'on. 

Zoophytes, zo'o-f Ites. 

Zufli, zoon'ye. 

Zwellendam, zwel-len-dahm'. 
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